Evaluation of Improved Chulhas in 
Rural Areas : A Case Study of 
Uttar Pradesh 


Sponsored by: 

DEPARTMENT OF NON-CONVENTIONAL ENERGY SOURCES 

MINISTRY OF ENERGY 
Government of India 


P. N. PANDE 
P. S. GARIA 

GIDS Library '| | 

393 17 I ■ ; 

lllliilllWH j ; 

I 333.79 PAN ! 


GIRI INSTITUTE OF DEVELOPMENT STUDIES, LUCKNOW 

Sector 'O' Aliganj Housing (Extension) Scheme, Lucknow-226020 



September, 198T 



EVALUATION OF IMPROVED CHULHAS IN RURAL AREAS : A 
CASE STUDY OF UTTAR PRADESH 


Sponsored by: 


DEPARTMENT OF NON-CONVENTIONAL ENERGY SOURCES 

MINISTRY OF ENERGY 
GOVERNMENT OF INDIA 




■"•"V s 

; ' 1.17:50. i'-'' )^y 

.! V' " r n, ja n i V *7* 


0 k T. - f".'’ ‘ X# 


P, N. PANDE 
P . S. GARIA 




/ • 


. w/ 




o\ 


GIRI INSTITUTE OF DEVELOPMEiNT STUDIES 
Seotor ’ 0’ Aliganj Housing Scheme 
LUCKl^OW 226 020 


September, 1987 


PREFACE 


The present evaluation study of Improved Chulha programme 
is prepared at the instance of Department of Non-Conventional 
Energy Sources, Flinistry of Energy, Government of India. The 
study was made possible by a grant given by the Department 
of Non-Conventional Energy Sources. ¥e are grateful to 
concerning Departments of U.P. Goverment and voluntary orga- 
nizations for their cooperation at the time of Data collection. 
We record thanks to Shri C.S. Garia, Shri Rajesh Jauhari, Shri 
R.K. Singh, Shri Mahavir Singh, Shri M.M. Gupta and Shri A. K. 
Tewari who were fully responsible for data collection, investi- 
gation, coding and tabulation work. 

Our thanks are also to Shri A.H. Siddiqui who typed the draft 
of the report as well as to Shri Devanand and Shri Manoharan 
who typed the final copies of the report. ¥e give thanks to 
Shri Harish Chandra for the proper handling of cyclostyling 
woi’k. ^ 

P.N. PANDE 
P.S. GARIA 

Giri Institute of Development Studies 
Lucknow 

Septernber 1987 


CONTENTS 


CHAPTER 


PAGE 

I 

Introduction 

1-13 


Background of the problem? scope and objective? 
sample size and coverage of study? 


II 

General Characteristics of Sample households 

14-20 

III 

Analysis of the Impact and Performance of 



Improved Chulha 

Installation of improved chulhas in the sample 
households? working condition of improved chul- 
has? changes made in the improved chulha by 
the users? Level of instructions given to the 
users? Pattern of solution related to the 
problems in improved chulhas? Advantage of 
improved chulhas as viewed by users? utili- 
sation of time saved in improved chulha? 

21-48 

IV 

Users of Traditional Chulha and their Attitudes. 

49-66 


Towards the Improved Chulha ■ 

Users of traditional chulha and the programme of 
improved chulha? Reason for not installing irrp- 
roved chulha? Time taken in cooking and 
coll ection of fuel by the users of traditional ^ 
chulha? 

V 

Conclusions and Recommendations 

67-90 


.j. 

91-118 


Appendix - Charts and Diagrams 

119-133 


LIST OF TABLES 


table page 

2,'] Average family size of the sample households 91 

(Users of improved and traditional chulha) 

2.2 Classification of sample households according 92 

to their castes 

2.3 Occupation of the head of sample households 93 

2.4 Demographic structure in sample households 94 

(Users of improved and traditional chulha) 

2.5 Housing structure in the sample households 95 

2.6 Pattern of infrastructiiral facilities in 96 

sample households 

3.1 Installation of improved chulha in the sample 97 

households by different agencies 

3.2 Source of firsthand inforaation about improved 98 

chulha to the users 

3.3 Source of motivation to instal improved chulha 99 

3.4 Condition of improved chulha and their working 100 

pattern 

3.5 Working condition of the improved chulha in 101 

the households of different social groups 

3.5(A) Performance of Improved chulhas installed 101 (i) 

during different years 

3.5(B) District-wise performance of improved chulhas I0l(ij) 

installed in different years 

3i6 Agencywise reasons for not working/using 102 

improved chulha 

3.7 Reasons for not working or being used the 103 

improved chulha in the sample households 

3.8 Education of head of households and reasons 104 

for not working their improved chulha 

3.9 Major changes have been made in the improved 105 

chulha by the sample households 

3.10 Pattern of major changes in the improved 106 

chulha installed by different agencies 

3.11 Educationwise major changes have been made 107 

in improved chulha 

3.12 Family size of the households and changes 108 

made in their improved chulha 


(ii) 


TABLE 

3.13 

3.14 

3. 15 
3. 16 

4.1 

4. 2 

4.3 

4.4 

4.5 

4.6 


PAGE 


Level of instructions giva^ to the users and -09 

performance of their chulhas 

Level of instructions given to 'the users according llO 
to different installing agencies 

Advantages of improved chulha as viewed by the users HI 

Advantages of improved chulhas in terms of fuel and Il2 

time saving in cooking process 


Awareness about improved chulha among the users of 
traditional chiilha and the source of first hand 
information about improved chulha 

Reasons for not installing improved chulha as 
viewed by the users of tr;-ditional chulha 

Households interested to instal improved chulha 

Reasons for not approaching any one for the insta- 
llation of improved chulha 

Per day time spent on collection of fuel and 
cooking meal (Traditional chulha) 

Per day time spent on collection of fuel and 
cooking of meal according to family size 
(Traditional chulha). 


113 

114 

115 

116 

117 

118 


LIST OF APPENDICES 


Appendix Title Page 

I Districtwise Distribution of Sample '119 

Households 

II Distribution of Chulhas Installed by 120 

Different Agencies in the Sample Households 

III Agencywise Distribution of Installed and 121 

Working Chulhas 

IV District'wise Distribution of Installed and 122 

Working Chulhas in the Sample Households 

V Yearwise Distribution of ChifLhas Installed 123 

and Chulhas Working in the Sample Households 

VI Percentage of Working Chulhas Among Chulhas 124 

Installed in Different Years 

VII Districtwise Distribution of Installed 125 

Chulhas and Changes made on them 

VIII Chulhas Installed in Different Years and 126 

Changes made on them 

IX Agencywise Distribution of Chulhas Installed 12? 
and Changes made on them 

X Changes made on Improved Chulhas in the 128 

Sample Households and ChxfLhas Working Among 

them ■ 

XI Advantages of Improved Chulha as Viewed by ' 123 -- 

the Users 

XII Advantages of Improved Chulha in terms of 130 

Fuel and Time Saving 

XIII Districtwise Distribution of Chulhas 131 

Installed and Instructions given to the 

Users 

XIV Instructions given to the Users and the 132 

Working Chulhas 

XV Households Interested to Instal Improved 133 

Chulha (Users of Traditional ChiuLha) 



CHAPTER I 


INTRODUCTION 

Background of the problem ? 

The role of energy for economic development, techno- 
logical innovations, scientific inventions and welfare of 
human beings is very significant. Energy is a critical aspect 
of the national development process and it is consumed by 
the key sectors, viz, household, industry, transport, 
agriculture and construction. The energy ‘-cisis has attracted 
the attention of development planners, technologists, 
scientists and others to look for new sources of energy as 
well as to cons»='rve the existing sources of energy by rational 
and efficient .use. The Third Wbrld countries present a 
picture of vast diversity not only in terras of such basic 
features as size of population, resources, level of poverty 
and unemployment, stage of economic development and politi- 
cal systons of government, but the diversity extends also 
in respect of several aspects of energy sources and demand. 

In developing countries, most of their population lives in 
rural areas and there are marked differences in patterns of 
energy consumption, between rural and urban areas. In 
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India about 76 per cent population lives in villages and 
consumes energy in a significantly different manner than its 
urban counterpart. The most iiiportant fact about energy 
cons’omption in rural areas is that a major part of the 
energy consumed comes from non--organised.,..so.utGes and con- 
sumption of energy is dominated by domestic sectors. The 
main energy requirement of rural population is for cooking 
which accounts for about 90 per cent of their total energy 
requirements. Wood^ agricultural waste and animal dung are 
mainly being used as fuel in a rural kitchen. The rural 
cooking appliances and end-use devices which are being 
commonly used in rural houses have very low value of thermal 
efficiencies. The energy consuming activities that convert 
fuels to heat and useful work are frequently accompanied by 
undesirable as well as unhealthy side effects. The search 
for new sources of energy and adoption of energy conservation 
measures in all energy consuming sectors are essential to 
meet the energy crisis because the sources of existing 
energy supplies are limited. Efficient energy use and 
proper conservation of existing energy sources, particularly 
for rural areas, require efficient management from- supply 
side and well -trained consumer from demand side, which 
ultimately highlights the need for awareness about the energy 
problem and pattern of energy use. 


The household sector is the largest consumer of energy 
accounting for about 50. per cent of the total energy 
consumption in the country. Energy is used in household 
essentially, for cooking and lighting and a bulk of energy 
consumption is for cooking. At present about 150 million 
cooking fires are lit at least twice a day in our country 
and approximately 90 per cent of the households use fuelwood 
and agricultural waste as fuel for cooking at a consumption 
rate of about 200 million tonnes per year. According to 
"fuelwood Study Committee" of Planning Commission (March 
1982), in household sector 83.5 per cent population in rural 
areas and 64 per cent population in urban areas still 
consume solid fuel. With the increase in population, 
exploitation of the unevenly distributed natural resources 
has also increased exorbitantly. All the human beings 
depend upon nature for the fulfilment of their basic requi- 
rements, as a result, nature is being exploited rapidly 
and indiscriminately. Although the confrontation and 
violence between man and nature is world wide but the 
situation in the third world countries (including India) 
is worse. Due to this esqploitation all the natural resources 
like water, minerals, soils and air, which are the basic 
components of life, are diminishing gradually. The fuel 
wood committee has estimated that the annual demand for wood 
is 133 million tonnes while the annual incr&ment of wood 
is not more than 30 million tonnes^ 
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During the 12th congress of the World Energy Conference 
held in New Delhi in September 1983, the secretary. Depart- 
ment of Environment attracted the attention of the congress 
towards the crisis of fuel in India and other countries. He 
pointed out that the oil scarcity in the poor countries is 
not as such magnitude as the crisis of domestic fuel and 
firewood. He warned that if the situation remains unchanged, 

then the 2000 AD, 25 cro re households will be unable to ,, 

■$ " 

cook their food. 

The “energy crisis^ has led an increased awareness of 
the need to conserve energy. The real meaning and implica- 
tions of energy conservation arc still not widely un 'lerstood. 
Conservation in its broadest sense, really means that we 
reduce the rate at which we consume energy and generate 
waste heat. Towards this end, three broad strategi^-s are 
neededs 

(i) a change in our habits of energy consumption to 
reduce irrational need for energy; 

(ii) an increase in the efficiency at which we obtain 
'available work' from our technologies (end-use 
devices) and life support system by improving 
efficiency in energy use; and 

(iii) increase in the use of renewable energy systems. 

The source of fuel wood extends progressively from 
.collecting deadwood to the lopping of trees, the felling 
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of •threes, and. the destruction of tree cover and eventually 
to the uprooting of stums and the removal of shrubs. 
Subsequently there is diversion of agricultural residues 
and animal dung to fuel use causing detrement of soil 
structure and fertility. The most wide spread traditional 
cooking method in rural areas is open fire on traditional 
chulhas# in which only 2-10 per cent of the potential 
energy of the fuel is utilized. The open hearth method 
entails considerable heat loss and only a small fraction 
of the available heat energy becomes available for the 
actual process of cooking. The smoke emitted is a serious 
health hazards particularly for the housewives who usually 
remain indoors. There are serious economic and environmental 
losses associated with the traditional pattern of the use 
of wood, crop residue and cattle dung as fuel. 

The department of Non-Conventional Energy Sources took 
up the "Improved Chtdha Programme" as a National Project in 
right earnest in December 1983, when it was realized that 
woodstoves which were the main cooking appliance in over 112 
million rural households all over the country were consuming 
over 133 million tonnes of scarce fire wood with only 2 to 
10 per cent efficiency output. The project is designed as 
a programme for women for mitigating their drudgery and 
health hazards and also save fuel in the bargain. Different 
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types of cookstov.s have been designed according to needs, 
cooking habits and fuel consumption and various designs of 
improved cookstoves have been approved by the Department 
having efficiency about 20 per cent. Under the project, 
which has a mxalti-model and multi-agency approach, several 
models of improved cookstoves, both fixed and portable 
types, which have been approved by the Department, are 
being demonstrated and installed, all over the country. The 
project is entirely funded and subsidized by the D^artment 
Central subsidy has been provided according to regional 
differences and various beneficiary groups, ranging from 
full cost of material in the fixed models of cookstoves 
to 50-75% of cost in portable models. Voluntary organisa- 
tions and women organisations have been involved in the 
implementation of the programme f:^om the very beginning so 
that the project may have committed involvement of all who 
can contribute to its success. 

The introduction of new design of chulha has wider 
implications with respect to the health and safety of the 
housewives. The Department of Non-Convent ion al Energy 
Sources has introduced single pot, two pot, three pot and 
multipot chulhas as a device to conserve and use the 
cooking fuel more efficiently. Introduct tin of improved 
chulha is expected to fulfil two important needs (1) 
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reduction in fuelwood deinand for cooking by seeking cooking 
efficiency improvement; and (ii) improvement in the cooking 
process and environment by providing mechanisms for central 
fire intensity, and in many cases, smokeless operation. 

Scope and Objective t 

The evaluation study was undertaken with the objective 
of assessing the performance and impact of Improved Chulha 
on users and their perception towards the programme. The 
study seeks to analyse the socio-economic background of the 
beneficiaries (users) in terms of caste, family composition, 
education, land holding and their housing structure. 

An attempt is made to review the National Programme on 
improved cookstoves by examining the awareness a3DOut the 
prograinme among the users, their willingness, attitudes 
towards the programme and time as well as energy saving 
achieved in the cooking process through improved chulhas. 
Problems related to installation, operation, maintenance 
and durability of inproved cookstoves are also discussed. 

The study also highlighted the views, awareness and par- 
ticipation of €he households who are using traditional chulha 
regarding improved ch^alhas. The time spent on cooking 
process as well as in collecting fuel for cooking by the 
users of traditional chulhas is also examined. 
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Sample size and coverage of study ; 

To evaluate the impact of improved chul ha programme 
and consimiers perception regarding its performance in the 
rural areas of Uttar Pradesh, the survey v/as carried out 
in the Central and Eastern regions of the state. For this 
purpose two districts viz. , Lucknow and Barabanki of 
Central region and two districts viz., Ghazipur and Azamgarh 
of Eastern region were chosen for field survey. The 
selection of sample districts was done on the basis of insta- 
llation of maximum number of improved chulhas. Prom each 
of the selected districts, three villages were selected on 
the basis of concentration of maximum number of installed 
inproved chulhas on the one hand and location of the 
villages on the other. The survey was to be carried out 
in the households having inp roved cookstoves as well as 
household using traditional chulhas so that a comparative 
analysis could be made. Therefore, from each selected 
village 86 households (68 households using improved chulhas 
and 18 households with traditional chulhas) were surveyed 
and detailed information was collected through a structured 
questionnaire prepared for this purpose. In. all, 1 2 villages 
were selected from the selected districts for detailed 
investigation. The selection of households had been made 
by considering the criteria of land holding size of 
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households and their respective social groups. Detailed 
investigation for data collection for the study was 
undertaken among a sample of l032 households (816 improved 
chulhas and 216 traditional) from different sample tillages 
of the central and Eastern regions of Uttar Pradesh, The 
sample households were identified randomly from the selected 
villages. The selected districts and villages are listed 
below; along with number of sample households. 

Data on socio-economic background, i.e., social group, 
family conposition, education, occupation, economic status, 
land holding, housing structure, provision of sanitation in 
the houses, facilities like drinking water and electricity, 
were collected. Information about the improved chulha, 
type of chulha, time of installation, type of fuel required, 
motivation to instal the improved chulha, performance of 
chulha were also analysed. The views of users regarding 
the advantages of improved chxilhas interms of fuel and, time 
saving in cooking process as well as collection of fuelwood, 
elimination of smoke and cleanness of utensils and environ- 
ment were collected. Nature of changes if changes made in 
the irrproved chulha and reasons and extent of these changes 
v/ere examined. The general practices adopted by the users 
of improved ch-ulhas when any problem develops in the chulha 
were also studied. The problems related to installation. 
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operation and maintenance of improved chulhas have also 
been examined. The study has highlighted the constraints 
viz., economic, social, cultural and institutional in the 
extension c£ this programme. 

At the same time, information regarding willingness 
to instal and attitude towards improved chulhas were also 
collected from the households who are using traditional 
chulhas. Their awareness, knowledge about the advantages 
of improved chulhas, willingness to instal the improved 
chulha were also deeply examined. Fuel requirements in 
traditional chulhas, time spent on collection of fuel as 
well as in ..cooking, reasons for not installing improved 
chulha from the households of traditional chulhas is also 
studied, ; ; 

The field survey and detailed investigation was 
carried out by the members of the research team who had 
been given practical training in the construction and 
operation of improved chulhas. The training was imparted 
to them in the Department of Rural Development and Appro- 
priate Technology, Indian Institute of Technology, New 
Delhi, Sponsored by the Department of Non -Conventional 
Energy Sources, Ministry of Energy, Government of India, 
During the course of field survey, the members of research 
team not only collected' information from the households 
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but also propogated the National Programme by constructing 
the models of irtpraved chulhas and by making the users 
aware of its benefits and by giving instructions about the 
proper use and maintenance of the improved chulhas. The 
field survey in the selected villages was conducted 
during March -May 1987, 

In Uttar Pradesh, the responsibility of impl orienting 
the National Prograrrme on improved chulha has been taken 
by State Government and the Department of Non -Conventional 
Energy Development Agency, The State Government is imple- 
menting the programme in different areas through various 
agencies, such as Extension Training Centres, Farmers' 
Training Centres, D.W,C,R. A. and other voluntary organi- 
sations. 

In rural areas. Smokeless Improved Chulha Training 
Camp is organised and 20-25 trainees are given training 
about the construction of Inproved Chulha by a Master 
trainer. During the training course, the trainees are 
given instructions about the proper use of chulha as well 
as the advantage of the improved chulha. The aim of the 
training is to propagate the programme and to make people 
aware about the improved chulha. The training camp is 
generally organised for lO days and it is expected from 
each trainee that he/she would construct and instal 
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chulhas 

atleast 10 improved^^in villages after the training. The 
mechanic is given Rs.5.00 per installed chulha and the 
scneme would also create the self -employment avenues. The 
trainees have to construct at -least three improved chulhas 
each during the period of training cartp and they are paid 
an honourarixm during training. 


CH^TER II 


GENERAL CHARACTERISTICS OF THE SAMPLE HOUSEHOLDS 

As has already been pointed out 68 households having 
inrproved chulhas and 18 households with traditional chulhas 
have been surveyed in each sample village. The total 
households in our sample accounted 18.51 per cent of the 
total households of the selected villages in the central 
region and 38.48 per cent in Eastern region and over all 
about 25.00 per cent of the households from all the 
selected villages have been surveyed. The total population 
of 1032 sartple households in both the regions was 7003, the 
average family size being 6.78 in aggregate, 5.97 in 
Lucknow, 6.l0 in Barabanki, 7,96 in Azamgarh and 7.11 
in Ghazipur (Table-2,1). The average family size was 
found substantially higher in Eastern region (7.54) as 
compared to Central region (6.05). Variation has not been 
found in the average number of family members in the 
•households having improved chulha and the households 
using traditional chulhas. 
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The sample was taken from each of the social groups 
in the selected villages. The coirposition of social 
groups in the sample households having improved chulha 
shows that in the total sarrple, the households from 
general caste were 25.98 per cent and the SC/ ST were 38,48 
per cent, while backward caste and Muslim constituted 
25.86 per cent and 9,68 per cent respectively. Similarly, 
the composition of social groups in the sample households 
using traditional chulhas shows that the respective share of 
general caste, SC/ST, backward caste and Muslim was 26,39 
per cent, 41.67 per cent, 28. 24 per cent and 3.70 per cent 
(Table-2.2). When we look at regionwise social classifi- 
cation of sample households having irrp roved chulhos, we find 
that the percentage share of general caste in the sample 
was relatively higher (35.77%) in Eastern region as 
corrpared to Central region (15.20%), but at the same time, 
the ratio of SC/ST and Backward caste was lower in the 
Eastern region. Similarly in the case of sample households 
using traditional chulhas, the percentage of general caste 
was substantially higher in Eastern region as compared to 
Centre region, while the share of SC/ST, backward caste 
and Muslim was lower in the region as compared to Centre 
region. There was also variation in the respective shares 
of social groups in the sanple districts. 
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The educational level among the head of households 
indicated that over 43 per cent were illiterate and the 
education of 21. 22 per cent of head of the households v/as 
upto primary level. The head of household constituted 
about 31 per cent whose education was between primary 
level and Intermediate standard. The educational level of 
only 4,75 per cent head of families was graduate or above. 
The educational level of head of the households varied 
from one district to another. 

Taking all the sample households together the occupa- 
tional pattern of head of households indicated that 58,04 
: per cent of them were engaged in agriculture (either 
cultivators or agricultural labourers) and 18,90 per cent 
head of households reported that they were serving either 
in formal sector or informal sector (Table-2.3). Business 
has been as an activity for 9.78 per cent heads and the 
head of 13, 28 per cent sample households were earning 
their livelihood from other non -agricultural sources. 

The ocGi^) ational pattern among the head of households in 
the individual saitple districts v/as not in similar order. 
The family background and the demographic structure of the 
total sanple households (both with improved chulhas and 
traditional chulhas) in both the regions reveals that the 
sex ratio (number of females as per lOOO males) was 867 in 
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aggregate, which varied from 785 in Barabanki to 9 14 in 
Azarngarh (Table-2.4). The sex ratio was substantially 
higher in Eastern region (906) as compared to Central 
region (821). As far as economic status of the family 
members in the sarrple household is concerned, it is found 
that the proportion of persons engaged in any productive 
activity recorded as 26.54 per cent in district Lucknow, 
27.83 per cent in Barabanki, 21.56 per cent in Azamgarh 
and 2l,l5 per cent in Ghazipur, over all proportion being 
23.96 per cent. Within the regions, the proportion of 
earning members in the househtolds was considerably higher 
in central region ( 27. l9%) as compared to Eastern region 
(21.37%). In absolute term, on an average, the ratio of 
earning members was 1.6 3 in a average family size of 6.79 
persons (Table-2.4). The school going members in sanple 
households constituted about 68.87 per cent in the total 
population of school going age. The school going children 
recorded a larger proportion in the sample households of 
Eastern region (81.36%) as compared to Central region 
(53.42%). Similarly, the proportion of illiterate persons 
was considerably higher at 51.07 per cent in Central region 
while this figure was 3 2,38 per cent in Eastern region. 
Among the sample districts the proportion of illiterate 
persons varied from 25.35 per cent in Ghazipur to 5 2.69 
per cent in Barabanki. The higher proportion of school 
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going children and lesser proportion of illiteracy among 
the population of sanple households in Eastern region 
indicates that the educational institutions are near 
and approachable to the sanple villages in the region. 

The distribution of sanple households according to 
land holding size indicated that in the househDlds having 
improved chulha/ 21,53 psr cent were landless/ 43.98 per cent 
households in the sanple had land holding upto 2 acres. 
Those who had land holding size 2.01 to 5,00 acreS/ 
constituted 24,39 per cent in the sample and households 
having more than 5 acres of land had represented l0,l0 
per cent sarrple. Similarly, among the sample households of 

■4 

traditional chulha, 22,21 per cent households were landless, 
46,51 per cent had land holding upto 2 acres, 23, 7 i' 
per cent had landholding size between 2,01 to 5,00 acres 
and 7,57 per cent households were holding more than 5,00 
acres of land. Selection of households were made according 
to the proportion of households in the different sizes 
of land holdings. 


Data pertaining to housing structure of the sample 
households indicates that only 30. 27 per cent households ..with 
inp roved Chulhas had pucca houses while 26.39 per cent 
households having traditional chulhas had. pucca houses. 

Higher percentage of households had pucca houses in the 
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sarrple villages in Eastern region as compared to the 
otntral region, Among the sample districts the percentage 
of households who had pucca houses varied from 14.71 
in Lucknow to 39,71 in Ghazipur (Tablc~2,5), The compa- 
rison between househol ]s having improved chulhas and 
households using traditional chulhas revealed that 
the households using traditional chulhas had relatively 
higher percentage of kuchha houses as compared to house- 
holds using improved chulhas. As far as the provision 
of separate kitchen in the sample households is concerned, 
it has been seen that very few households had a separate 
kitchen in their houses, accounting for only 9.79 per 
cent in aggregate. The households in Eastern region had 
a slightly higher percentage of houses with separate 
kitchen as compared to Gentral region. When we look at 
the provision of separate kitchen in the houses having 
improved chulhas and those having traditional chulhas, 
it is found that the households with improved chulhas 
had separate kitchen in a higher percentage cases as 
con^ared to households using traditional chulhas (Table 
2,5). 

The provision of other facilities like, electricity, 
bathroom and latrine in the houses of sample h^useh^jl is 
indicates that limited number of households had such 
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facilities. Though there was a provision of electricity 
in the 4 villages out of 12 sarrple villages, only 1,84 
per cent of the sample households were electrified. 
Individual districts have shown a variation in this 
regard. The provision of electricity in the sample 
households was relatively at a higher proportion in 
Central region as compared to Eastern region. The 
households which had provision of bathroom and latrine 
in their houses accounted 2.9l per cent and 3,00 per 
cent respectively CTable-2.6). The proportion of 
households which had bathroom and latrine in their houses 
was found relatively higher in the households having 
improved chulha as compared to the households using 
traditional chulhas. As far as availability of acco- 
mmodation in the houses is concerned, on an average a 
family was sharing 2, 75 rooms in the sample households. 
More than 40.00 per cent of the households reported 
inadequacy of accommodation in their houses. 


Cli^TER III 


ANALYSIS OF TrfE IMPACT AND PERFORMANCE OP 
IMPROVED CHULHYi 

Install ation of Improved Chulhas in the Sample Households s 

It has been found that y, fixed type of iiiproved chulhas 
have been installed in the sample households of selected 
districts in both the regions. The NADA model of improved 
chulha is most popiolar and all the chulhas were found to 
be two -pot type. Data regarding the fuel consumption in 
the improved chulhas indicated that fuel wood, dung cakes 
and crop residues were generally being used by the users 
in all the sample districts. However, a little variation, 
had been observed in the proportion of different kinds 
of cooking fuel in the individual districts. On the basis 
of data collected from the villages regarding the source 
of fuel for cooking purpose, it is found that the wood, 
dungcakes, crop residues, kerosene oil, gobar gas, coal, 
saw dust and L.P.G. are used by the households in the sairple 
villages. However, the proportion of coal, kerosene oil. 
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saw dus't and L.P.G. seems very nominal in totial fuel consxim— 
ption. Generally, the percentage shares of fuelwood, dung- 
cakes and agricultural waste are about 35.00 per cent, 36,00 
per cent and 17.00 per cent respectively in the total fuel 
consumption. 

Data pertaining to the period of installation of 
improved chulha in the s ample households indicated that 16,91 
pte cent chulhas were installed during 1985. The improved 
chulhas which had been installed in the sample households 
during 1986 constituted 76^84 per cent, and remairiing 6,25 
per cent improved chulhas had been installed in 1987 (upto 
March) . 

The installation work of improved chulhas in the sample 
households was done by four different agencies, viz, Non- 
conventional Energy Development Agency (NEDA), Extension 
Training Centre (ETC), Chandra Bhanu Rural Development Agency 
(CBRDA), and the Labour Organization of Rural Poor (LORP). 

The first two are government and semi— goverxment agencies 
and remaining are voluntary organizations which are directly 
involved in the National Programme on Improved Chulha, These 
voluntary organizations are funded by the Government, Taking 
oil the sample households together, it is observed that 
41.67 per cent improved chulhas had been installed by NEDA, 

25 per cent by LORP, 25.00 per cent by ETC and 8.33 per cent 
by CBRDA (Table 3.1), In the Central region, all the 
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improved chulhas had been installed by NEDA (83. 33%) and 
CBRDA (16.67%) alone. In the Eastern region, 50.00 per 
cent of the improved chulhas in the sample households 
had been installed by LORP and remaining 50,00 per cent 
by Extension Training 'Centres. Overall, 66,67 per cent 
improved chxxlhas had been installed by Government agencies 
directly and 33.33 per cent by Voluntary Organisations. 

In the villages of Eastern region, we did not have any 
household in our sample, where NEDA had installed improved 
chulha. Here, it would be appropriate to mention, that 
the selection of villages had been made in such a way 
so that the performance of improved chulhas installed by 
different agencies, could be evaluated. 

Let US examine the sources of first hand information 
to the users about the programme of improved chulha. To 
know the source of first hand information to the households 
about the National Programme seems an essential task to 
consider the effective media for the extension of the 
programme in the countryside in future. The users of 
improved chulhas had been asked the source of first hand 
information about the programme. Data pertaining to this 
information revealed that the Government officials and 
vol-untary organisation were the main sources of first hand 
information about the programme to users as reported by 
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43.14 per cent and 36.40 per cent users'/ respectively 
(Table-3.2). The next important source was village 
Pradhan through whom 12, 37 users came to know about the 
programme. The contribution of newspaper, radio and 
T.V, in this context has been only nominal. The indi- 
vidual sample districts have shown a wide variation as 
far as the source of first hand information is concern. 
Newspaper as a source of first hand information had been 
in a limited households and was confined to one district 
(Azamgarh). O^vernment officials had been as a source 
of first hand information for about 4o .10 per cent house- 
holds using improved- Ghulhas in Central region as against 
46.08 per cent in Eastern region. The role of voluntary 
organisations had been much more in the sanple villages 
of Eastern region. In the Central region, the village 

Pradhans had been a source of first hand information in 
a number of cases. 

During the survey, it was observed that motivation 

has played a significant role for Installing improved 

ohulhas in rural areas, m the absense of proper media 

of publicity for making people aware about the programme, 

proper motivation played a considerable role in the 

participation of households in 

=>«uoi..s in the programme, it has, been 
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recorded that village Pradhan had played a key role in 
the programme by motivating the households for installing 
the improved chulhas in 48.90 per cent cases, taking all 
the sample households together. The second source was 
the Government official who motivated 27,82 per cent 
households to instal the irrproved chulha (Table-3,3), 
while the Voluntary Organisations had motivated 19.85 
per cent households. When we analyse the data regarding 
the motivation in accordance with individual regions, 

we find that there has been variation in the role of 
different sources for motivation. In Central region^ 

Village Pradhan s had motivated about 90 per cent users 
while in Eastern region, only 7,84 per cent users had 
been motivated by the Pradhans. In the sarrple villages 
of Eastern region. Government officials had motivated to 
48.77 per cent users while in Central region 6.86 per 
cent cases had been motivated. Government officials 
such as, B.D.O,, A.D.O. Extension Training Officials 
were the main functioneries vrtio had motivated the 
households. 

Working condition of Improved Chulhas; 

Data pertaining to the working condition of the 
irrp roved chulhas in the sairple households revealed that 
out of 816 improved chulhas, only 52.94 per cent were 
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found in working condition, when^ we look on the 
regionwise data about the working conditions of the 
inproved chxilhas.it is found that in Eastern region 
higher percentages of improved chul has were in working 
order as conp are d to Central region. In the saitple 
households of Eastern region, 64.71 per cent improved 
chulhas were found in operation while in Central region 
b ois figure was 4l, 18 per cent. As we have mentioned 
earlier that 83. 33 per cent improved chulhas in the sample 
households had been installed by NEDA in Central region, 
ihe working condition of iirproved chulhas in the indivi- 
dual districts indicated that 37. 25 per cent in Lucknow, 
45.10 per cent in Barabanki, 55.88 per cent in Azamgarh 
and 73,59 per cent in Ghazipur the improved chulhas were 
perfectly working (Table-3.4). 

It has been observed that due to lack of proper 
guidance about the operation of improved chiilhas among 
the users and some kinds of inbuilt technical defects 
in the chulhas, changes had been made in the chxalhas 
by the users immediately after its installation. Taking 
all the sairple households (Where improved chulhas have 
been installed) together, it is foxmd that changes had 
been made in the case of 45.83 per cent chulhas and 
among them 90.11 per cent were properly working. On 


27 


the other hand, when we examine the iiii^roved chulhas 
without any change, it is found that only 21.49 per cent 

were in working order, Regionwise figures in this regard 

revealed that changes had been made by the users in a 

higher proportion of chvilhas in Central region (50. 25%) 

as compared to Eastern region (4 imiaarl_Y,iVariat, ion has 

been recorded in the ntimber of users who had made changes 

in their chulhas in the individual sample districts and 

it recorded 49.01 per cent in Lucknow, 51.47 per cent in 

Barabanki, 52.45 per cent in Azamgarh and 30. 39 per cant 

in Ghazipur (Table-3,4). In the case of households in 

Eastern region 39.75 per cent chulhas were in working 

not 

condition among those in which changes had/been made. All 
the iirproved chulhas in which, changes had been made were 
working in Eastern region while in Central mgion merely 
18.05 per cent chulhas were working even after same changes 
made. 

The working pattern of improved chulhas in the saitple 
households indicated that a higher proportions of chulhas 
which were not working were found among the households of 
SC/ ST, Backward Caste and Muslim as reported by the 
households of 53.50 per cent SC/ST, 4 2.62 per cent Backward 
caste and 62,02 per cent Muslim (Table-3.5), In both 
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the regions, the percentage of chulhas which were not working 
or not being used was relatively higher in the households of 
these social groups as compared to the general caste where 
36.32 per cent households reported that the installed chulhas 
were notuvorking. It simply highlights that households from 
some of the social groups did not follow the necessary guide- 
lines about their- operation or these households had been 
indifferent regarding the programme and similarly as soon as 
any problem arose they started cooking on their traditional 
chulhas, 

PerfomaiT^pX. Improv ed Chulhas insta lled in differ^nj^rg^ 

,The comparative analysis of data regarding the performan- 
ce of improved chulhas installed in the sample households in 
different years recorded a significant variation in the pro- 
portion of working chulhas installed in different years and 
it has been seen that the improved chulhas which had been 
installed recently were found working at a higher proportion 
than the chulhas installed one or two years ago. The working 
pattern of improved chulhas installed during different years 
revealed that 82.35 per cent chulhas were found perfectly 
working among the chulhas which had been installed dxaring the 
year 1987 (upto March). The survey of the research project 
was conducted during the last week of March 1987 to May 1987, 
The proportions of working chulhas which had been installed 
during 1986 and 1985 were '54,23 per cent and 36,23 per cent 
respectively (Table 3,5 (A)). The percentage of working 
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chulhas has showi^ah. increasing trend year by year. Similar 
pattern has been observed in the proportion of working 
chulhas when the performance of improved chulhas installed 
in different years are examined in the individual sample 
districts (Table 3.5 (B) ). However, among the individual 
districts a little variation has been recorded in the propor- 
tions of working chulhas installed during different years. 
Among improved chulhas installed during the year 1987, the 
proportion of working chulhas was highest at 86.50 per cent 
in district Ghazipur followed by 80,00 per cent in Azamgarh, 
75.00 per cent in Barabanki and 60,00 per cent in Lucknow, 
where as this figure was 58,33 per cent in district Ghazipur, 
39.13 per cent in Azamgarh, 35.71 per cent in Barabanki and 
30,30 per cent in district Lucknow for the year 1985 (Table 
3.5 (B) ). The percentage of working chulhas in the sample 
households had been relatively higher in the chulhas insta- 
lled during 1986 as compared to chulhas installed during 1985. 
The comparative analysis of data pertaining to the proportion 
of working chulhas installed in 1985 and 1987 indicated that 
the variation in the proportion of working chulhas installed 
during 1985 was not as wide as it was recorded in the improved 
chulhas installed during 1987 (Table 3.5 (B) ), The year wise 
performance of improved chulhas in the sample households 
indicated that the proportion of improved chulhas which were 
found in working condition had been at a higher rate in the 
villages of .Eastern region as compared to the Central region 
from the beginning of the programme. 
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It has also been observed that the tendency to make 
alterations the improved chulhas has decreased among the 
sample households in due course of time. The propotion of 
chulhas in which changes had been made was relatively lower 
among the chulhas installed during the year 1987 as compared 
to the chulhas installed during .1985 as well, as 1986, Taking 
all the sample chulhas together, there has been changes in 
the 63.77 per cent improved chulhas installed during 1985, 
where as this fignce was 27,45 per cent in the case of 
chulhas installed in the households during the year 1987 
( Table 3.5 (A) ). 

The foregoing analysis highlighted that the national 
programme on improved chulha is getting wider publicity in 
the rxaral areas from year to year and the improved chulhas 
are working at a higher efficiency. The encouraging trend 
in the performance of improved chulhas in the sample households 
indicates that the users are coming closer to the programme 
and also becoming more aware about the advantages of the 
improved chulha. Similarly, the installing a.gencies are • 
showing greater responsibility in installing chulhas in a 
better way. The participation of users and the involvement 
of installing agencies in the programme is increasing year 
to year. 

When the performance of improved chulhas installed by 
different agencies are examined it is found that 64,11 per 
cent of the chulhas installed by NEDA, 32.33 per cent by 
CBRDA, 19.61 per cent by LORP and 50.98 per cent by ETC were 
either not working or not being used by the users due to 
either technical defects or operational problems. Over all, 
the performance of improved chulhas installed by voluntary 
organizations was found considerably better as compared to 
the improved chulhas installed by government agencies. About 
59.19 per cent of the chulhas installed by government agencies 
were not in working order whereas 22.79 per cent of the ; 
chulhas constructed by voluntary organizations were not work- 
ing, (Table 3.6), As we have seen eairlier than 47.06 per 
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cent households had reported that iirproved chulhas in 
their houses were not working. Data regarding the reasons 
for chulha not working had been collected from the sample 
households. Various reasons had been reported by the 
users of sarrple households. Among them, high fuel con- 
sunption by iirproved chulhas was the main reason reported 
by 6 5,37 per cent of the households (where the chxilhas 
are not working) (fable-S.t) , Similarly high consumption 
of fuel by improved chulhas had- been reported by maximum 
number of households as one of the reasons for not working 
their chulhas irrespective of installing agencies in both 
the regions. In this context, it is observed that there 
has been mainly two reasons for reporting the high rate 
of fuel consumption by the improved chulhas in sample 
households. The first and foremost reason was that in 
most of the cases, the users had no knowledge about the 
handling of chulhas as well as they had not been given 
proper instructions at the time of installation. The 
second reason, which led to high fuel consumption in 
the iiTproved ch'ulhas, was that these chulhas had technical 
defects. The door to door investigation revealed that 
in some chulhas either the fire box was not in accordance 
with the size of chulha, or pot-holes were not in proper 
sh^e, or the baffle was not appropriate or dampers were 
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removed. The front darrper was seen absent in most of the 
cases even in the chulhas which were being used by the 
households. It is obvious that in the absence of essential 
preconditions^ the fuel consumption would be much more. 

On account of not conpatible 29.17 per cent households were 
not using ixnproved chulhas. In addition to other reasons 
23, 18 per cent households were not using their improved 
chulhas simply because of smoke could not be eliminated. 

This has happened due to lack of proper combination of all 
the operational norms. Some of the households rexjorted 
that in the beginning the chulhas were functioning properly, 
in due course of time, these chulhas became out of order 
due to operational defects and this had also been one of 
the reasons for not working the chtil has in 14,06 per cent 
cases. As we have mentioned that users were not aware 
about the operational aspects of the chulhas, and repairing 
problem has also been advanced by some of the households 
whose chulhas were not working. 

At the initial stage, the chimney in the improved chulhas 
were made of tin and without any cowl and it was reported 
by villagers that in some kuchha houses the fire broke out. 
Pear of accident was another reason for not using 
improved chulhas as reported by 2.86 per cent of the 
households. 
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After analysing the data regarding the reasons for 
not working or not using irtproved chulhas it is clear 
that none of the installing agency had given proper 
instructions to the households where the chxilhas had been 
installed. By giving proper instructions and necessary 
guidance to the users, a higher number of households would 
have been using the improved chxilha. 

When we look on the regionwise figures related to 

the performance qf the improved chulhas in the saitple 

households it is found that the percentage of chulhas 

which were not working recorded a higher percentage in 

Central region as conpared to Eastern region, in the 

households of Central region, 58.82 per cent of the 

installed chulhas were not working while this figure was 

3 2 , 29 per cent in Eastern regibh. The individual 

districts have also shown a variation in this regard. 

The percentage of iirproved chulhas which were not working 

or not being used accounted 6 2.74 per cent in District LUcknoH 

54.90 per cent in Barabanki, ' 4''4. i2-p'er cent in Azamgarh and 
26.47 per cent in Ghazipur (Table-3.7). 

The study revealed that the education of head of 
households had positive inpact on the performance of 
inproved chulhas. We tried to examine the performance 
of improved chulhas with' the level of education among 
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the head of households (Table— 3. 8) . It was found that 
the percentage of not working or chulha not in use was 
considerably higher (51,04%) in the households headed by 
illiterate persons as conpared. to the households with an 
educated head (44. 25%). Again this could be evidenced by 
the fact that the percentage of not working chulhas was 
33.33 (which is significantly lower as compared to illi- 
terate head of households) in the households where the 
education of head of households was graduate and above. 

The educated head of households might have read the proper 
instructions about the chulhas either in newspapers or 
in other literature. The same reasons, which we have 
noted earlier, were pointed out by the educated head of 

households for not working or not being used their chulhas 
(Table-3.8) . 

Changes made in the Improved Chulha by the users : 

As has already been pointed out that out of 816 
households (with improved chulhas) surveyed in both the 
regions, 45.83 per cent households had made major, changes 
in their inproved chtilhas after the installation. Among 
these 9.89 per cent were either not being used or not • 
working. Data pertaining to the nature of changes in the 
improved chulhas indicated that more than one change had 
been made in each chuiLha by most of the sample households. 
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It is revealed that the changes in pot-hole size had been 
the first alteration made in the chxalhas as indicated by 
4 2. 25 per cent households (Table-3.9). At the time of 
installation, the requirement of the pot-hole size in 
accordance with the size of pot in the household had been 
neglected by the mechanics who installed the chulhas in 
most of the cases. In some cases, the households had 
changed the pot-hole sizes according to their will, even 
the pot-hole sizes were adequate. It has been seen during 
investigation that in most of the cases the cooking utensil 
was not properly fitted on the pot-hole leading to consi- 
derable heat loss, 

Districtwise figures regarding the changes in the 
pot-hole size varied from as high as 53,00 per cent in 
district Lucknow to as low as 30,65 per cent in Ghazipur, 
The proportion of households who changed pot-hole size 
in their chiiLhas was relatively higher in Central region 
as compared to Eastern region (TableirS.O) . The second 
major changes in the chulhas accounted the removal of 
dampers and in the case of 35.83 per cent chulhas either 
the front or the chimney danper or both had been removed 
by the users. The investigation observed that the proper 
utilization of damper in the chulhas was known to a limited 

The practice of removing the d;anper has 


number of users. 
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,lD,een at a higher rate among the households of Eastern 
region as compared to Central region as 51.48 per cent 
households in Eastern region and 22.92 per cent households 
in Central region had removed the daitpers of their 
chulhas. The front danper had been removed by majority 
of households. The removal of dairpers had been one of the 
main reasons for high rate of fuel consumption by these 
chulhas. Change in the sh^e of feeding chamber was 
another change made by the users. About 15.77 per cent 
households had also changed the shape of feeding chambers 
with other changes. The size of solid fuel pieces and kind 
of fuel consumption were the main causes for the changes 
made in the feeding chambers. In some cases, the fire-box 
had been changed and also the feeding gate had been 
widened. In both the cases, there has been disbalance 
between the size of fire box and the feeding gate (door). 
Some of the households ch.anged the feeding chamber only 
for the purpose of cooking CHHAPATIES . Lack of proper 
combination between feeding chamber and its windown, the 
head efficiency could not be utilised and ultimately 
the fuel consumption had shown a ’increasing trend. Removal 
of chimney and change in baffle was also reported by some 
of the households in their chulhas. 
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When we examined the level of changes in the improved 

ch-ulhas installed by different agencies, it is found that 

at a higher rate in chulhas and serni-govemm^t 

the changes had been made^inst ailed by government_^agencies 

th^ in the chulhas installed by the voluntary organisations. 
Data in this regard revealed that there had been made changes 
in 38.97 per cent chulhas installed by the voluntary orga- 
nisations# whereas. alternations had been made in 49,27 per 

cent chulhas installed by government agencies (Table-3,10). 
Among the installing agencies, the proportion of such 
chulha was as high as 54,70 per cent in the case of chulhas 
installed by N.E.D.A, and as low as 27.94 per cent insta- 
lled by C.B.R.D.A. The nature of changes did not indicate 
any significant pattern in the chulha installed by 
different agencies. 

When we analyse the data regarding the changes made 
in inproved chulhas according to the education of head of 
the households, it was found that the education of head of 
the households had also shown a positive impact of their 
education on the performance of the chulhas. Higher 
proportion of users had made changes in the chulhas in the 
case of families headed by illiterate members as compared 
to the households with their educated head. Data revealed 
that 46.29 per cent households had made changes in their 
improved chulhas where the families were headed by 
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illiterate persons while in the case of households with 
educated head 43.63 per cent users had made changes in 
their chulhas CTable-3. 11) . The study highlights that 
in majority of cases changes had been made due to 
technical defects in the installation of chulhas. Change 
in pot-hole size, removal of damper and chimney were the 
main changes in the improved chulhas in all the cases. 

The users of improved chulha had not been given direction 
by the installing agency regarding the clearning of 
chimney. Consequently, not a single user had reported the 
cleaning of chimney in their chulhas. 

Does the family size of the users have any impact 
on the practice of making changes? In this context, data 
had been collected and it was found that the propensity to 
change in the chulhas was higher in those households where 
the family size was small. It is found that 49,19% 

households with less than 3 members, made changes i ■ ■ ' 
in their chulhas, while 37.67 per cent h.-iuseholds had made 
changes in the chulhas in the case of households having 
more than iQ members in their families (Table-3. 12) . The 
nature of changes in the chulhas did not show any signi- 
ficant trend and the concentration of these changes had 
been confined to the change in pot-hole size, and removal 
of campers and chimney as we have seen in other cases 
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Level of Instructions given to the users ; 

After reviewing the performance of improved chiolhas 
and changes made in them, it will be apprcpriate to examine 
the level of instructions given to the users about the proper 
use of improved chiolhas. Data on the level of instructions 
given to the users indicated that only 59,06 per cent 
households reported that they had been given instructions 
about the use of the chulhas. The regionwise figures in 
this regard revealed that 71,56 per cent of the households 
in Eastern region and 46,56 per cent of the households in 
the Central region had reported that they had been given 
instructions. In the individual districts, as high as 
9 4,11 per cent households in district Ghazipur and as low 
as 43,13 per cent households in Barabanki reported that 
some instructions were given to them. 

When we look the performance and proportion of actual 
working chiilhas in the households whom the instructions 
were given about the operation of chulhas as well as in 
the households without instructions, it is found that the 
proportion of actual working chxilhas was considerably 
higher in the households which had been given instruction 
as Goitpared to households without instructions. The 
percentage of chulhas actually working accounted 6 3,48 
per cent in the households with instruction and 37,72 per 
cent in the households without instructions (Table-S, 13) . 



Again it has been observed that the proportion of working 
chulhas was significantly larger in households with 
instructions as well as households without instructions 
in the Eastern region as compared to Central region, 

When the data on the level of instructions given to 
the users by different installing agencies are examined, 
it is found that the instructions had been given by the 
''^‘^1^^'tary organisations to higher percentage of users 
as coirpared to government agencies. Taking all the sample 
together, the data revealed that 6 3.60 per cent users had 
been given instructions by the voluntary organisation 
and 53.12 per cent users were given instructions by government 
or semi -government agencies (Table-3.14). About 80.39 per cent 
of the users, among these households where installation 
of improved chulhas was done by Labour Organisation of 
Rural Poor (a voluntary organisation), reported that they 
had been given instruction. The perform.ance of chulhas, 
after giving instructions to the users by different insta- 
lling agencies, indicated that 83.93 per cent of improved 
chulhas were perfectly working at the time of investigation 
in the case of households where instructions were given 
by voluntary organisations as against 49.82 per cent 
chulhas were working in the households where gov rnment 
■ agencies had given instructions (Table-3. 14) . Similarly, 
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the chulhas were found in working order in a higher 
percentage of households even without any instructions 
given to theusers in the case of chulhas installed t>y 
voluntary organisations. The foregoing analysis indi- 
cated that the involvement of voluntary organisations 
in the national programme on improved chulha in rural areas 
had been found more satisfactory as compared to the 
participation of government agencies. 

The iirpact of instructions given to the users is 
also examined in terms of changes made in the improved 
chulhas by the users of sartple households. Data 
pertaining to the changes made in the chulhas by the 
users to whom instructions were given revealed that 
changes had been made relatively in lower proportion of 
chulhas in the case of instructions given to the users. 

Though 59.06 per cent of the users in the tofaT' 
sample of households having improved chulhas r» 3 ported 
that they had been given instructions by the installing 
agencies f but the performance of chulhas and knowledge 
about their operation among the users highlighted that 
instructions given by the installing agencies was not 
adequate. This has happened due to either lack of 
proper knowledge about the improved chulhas among the 
workers of installing agencies themselves or the users 


could not follow and understand properly the instructions 
given by the installing agencies. When discussion was 
made with the users of the chulhas at the time of investi- 
gation it was observed that the users were not properly 
aware about the operation of these chulhas. The analysis 
of data regarding the level of instructions given to the 
users and performance o f their chulhas suggest a systematic 
approach for making wide publicity about the chulhas 
through a appropriate and viable media in the rural areas 
and at the same time the programme needs a provision of 
proper instructions about the operation of these chulhas 
to the users by either the installing agencies or other 
body involved in the programme, 

P-gttern of solution related to the problems in Improved 

The respondents of the sanple h;:)Useholds were asked 
ab.ut the practices adopted by them to solve the problems 
if chxxLhas developed any problan. During investigation 
observed tha.t there had been mainly two approaches 
adopted by the users to solve the problems; either they 
tried to remove the problem by repairing or changing the 
chulhas or started just to cook in their traditional 
chulhas. Data regarding the pattern of approach adopted 
by the users for the solution of these problems reveal-ed 


that 45.34 per cent users among those who reported any 

problem had tried to solve the problems themselves and 

37. 74 per cent respondents reported that in the case of 

any problem in their chulhas^ they used to cook in their 

traditional chul has without attempting to rectify the 

defect, Regionwise data in this connection showed that 

there has been a variation in the practices adopted to 

solve the problems related to improved chul has, about 
51.23 per cent users had sorted out their problems by 

th^selves in the Central region, while in Eastern region 
39,46 per cent users had solved the problems themselves^ 
On the other hand, when any problem developed in the 
chiilhas, about 4190 per cent users had started cooking 
in their traditional chulhas in Central region and 33.58 
per cent in Eastern region. One more variation has been 
observed in the approaches to solve the problems between 
the regions. About 19,36 per cent of the users had asked 
the mechanics to solve the problems in Eastern region as 
against 2,21 per cent in Central region. Some of the 
users r^orted that they had called the neighbour's help 
in solving the problems related to the chulhas and few of 
the users also approached the installing agencies to 
remove the problsn, but their nimber was very limited. 

The limited number of users who had approached the 


installing agencies revealed that either the concerning 
agencies did 'not' show their responsibility to solve the 
problon after the installation work is over or the users 
did not know the installing agencies. 

The high proportion of users who started, to cook on 
the traditional chulhas when any probleit developed in their 
improved chul has highlighted the poor knowledge of 
improved chulhas and lack of proper instructions about the 
operation among the users. 

Advantage of Improved Chulhas as viewed by users s 

As we have already mentioned that 816 households 
having improved chulhas were surveyed and during the 
investigation it was found that only 52,94 per cent of 
the total improved chixLhas were found vwrking or being 
used and it varied from 46,18 per cent in Central region 
to 64,71 per cent in Eastern region. Data on the opinion 
of the users regarding the advantages of improved chulhas 
had been collected and the responses from the users were 
not working or not being used (though improved chulhas 
had been installed in their houses) did not express any 
views regarding the advantage of improved chxilhas. As 
far as responses from the users regarding the advantage 
of improved chulhas arc concerned, the users reported 
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multiple advantages. The cooking process on the inproved 
chulha takes less time and consiames less fuel as compared 
to the traditional chulha were the main advantage as 
reported by maximum number of users. Data in this regard 
indicated that nearly 95.60 per cent users r^orted time 
saving in the cooking process by the improved chiilhas as 
compared to traditional chulhas (Table-3.15), Using 
data related to time taken on collection of fuel wood etc, 
and on cooking by the users of the traditional chiolha 
(discussed in the next chapter) as a proxy on the one hand, 
and details of time saving, as expressed by the users of 
the improved chulha, one can say that a considerable time 
is saved by way of using inproved chulha in cooking as 
well as collection of fuel. Similarly, 94,44 per cent 
users also reported high rate of fuel efficiency in the 
improved chulhas than the traditional one. Cooking of 
more dishes at a time was also one of the advantages in 
the improved chulha as viewed by 89. 35 per cent users. 

Elimination of amoke from the house, as reported 
by 84,95 per cent users, was also one of the various 
advantages in the inproved chxilhas (Table-3.15), As a 
result of smoke elimination from the houses, 81, 25 
per cent users reported less diseases in their eyes as 
cortpared in traditional chulhas. As a result of proper 



utilization of Weat in irr^roved chulhas^ about 79.63 

per cent users also e:>^erienced generation of heat 
in the improved chulhas at a comparatively higher rate. 
Similarly/ more than half of the users said that less 
time and efforts are needed in cleaning the utensils as 
a result of cooking in the improved chulhas. Some of 
the users also felt that cooking in improved chulhas is 
comparatively safer than cooking in the traditional 
chiilhas. Maximum numbers of users in each of the sample 
districts advocated several advantages of improved chulhas# 
though there has been variation in the number of users 
reporting advantages as far as different types of advan- 
tages are concerned. 

Due to the technical defects in the improved chxilhas 
at the time of their installation as well as lack of 
proper instructions among the users as a result of 
negligent and indifferent attitude of workers involved 
in this programme# the proportion of actual working 
chulhas was not found satisfactory. However# analysis of 
data from the users whose chiilhas are in proper working 
condition revealed that the performance of the inproved 
chulhas in the saiiple households had been very satisfactory. 
It is# therefore# very encouraging to note that the basic 
purpose of the programne (conservation of cooking fuel 
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and elimination of smoke) is being served by the improved 
chulhas in rural areas. The proper strategy of the 
programme regarding the installatioiVconstruction of 
in^ roved chulhas without any technical defect as well as 
necessary instructions for their operation could lead to 
still better performance of these chxxlhas, 

As we have seen that the requirement of fuel in 
improved chulhas was less as cortpared to traditional 
chulhas as r^orted by most of the users, in the same 

time, the users also reported that these chulhas also 

comparatively takes less time in the cooking. Data on 
fuel saving and time saving in the process of cooking 

through improved chial has had been collected in percentage 
term ■ as compared to the tradition chulhas from the users. 
Taking all the users together, the comparative data 
regarding fuel saving in improved chulhas and in tradi- 
tional chulhas indicated that in the case of 17.59 per 
cent users, iitp roved chxilhas consumed 50.00 per cent 
less fuel than it was used in traditional chulhas and 
48,84 per cent users were of the view that 66.00 per cent 
of the fuel consuxtptxon in traditional chulhas wa& 
required in iitproved chulhas. Similarly, 28,24 per cent 
users reported that the requirement of fuel in their 
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improved chul has was three-fourth of the fuel consurtpt ion 
in traditional chul has. ' However, in the individual sample 
districts^ there has been variation in the proportion of 
users reporting different level of fuel consumption in 
their improved chulhas. The proportion of users who 
reported consumption of fuel 50.00 per cent less in 
improved chulhas than traditional chulhas was as high as 
43.48 per cent in district Lucknow and as low as 0.67 per 
cent in Ghazipur. Within the regions, 8.33 per cent 
users in Eastern region reported that requirement of fuel 
in Improved chulhas was half as compared to traditional 
chulhas, while this figure was 3 2. 14 per cent in the 
Central region. However, the proportion of users who v/ere 
reporting consxmption of cooking fuel one-third less than 
the traditional chulhas, was 60.61 per cent in Eastern 
region and 30,36 per cent in Central region. A higher 
proportion of users in Central region reported that 
consumption of fuel in improved chulhas was 75,00 per 
cent of what the traditional chulhas consume. 

Similar opinion was recorded from the users as far 
as time taken in cooking process by improved chialhas is 
concerned. Taking all the users together, 31.94 per, cent 
users reported that cooking process in improved, chulhas 
took half of the time than it was required in traditional 
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chulhas (Table-3. 16) , The proportion of users who 
who reported 50,00 per cent of time saving in the inp roved 
chulhas than in traditional chxiLhas was larger in Central 
region as corrqpared to Eastern region. The number of users 
reporting one-third less time required in cooking than in 
traditional chulhas, constituted 33,56 per cent. Some 
of the users r ported that the improved chulhas were 
taking 75 per cent of the cooking time in traditional 
chTolhas as recorded in the ca e of 30.09 per cent users. 

Fuel and time saving in improved chulhas by different 
size of families was also examined with a view to know the 
intact of family size on fuel and time saving as a result 
of cooking in improved chulha. Though significant varia- 
tion in the trend has not been observed, however, the 
analysis revealed that big families experienced fuel and 
time saving at a higher rate in improved chiilhas as 
compared to smaller size of families. 

Utilisation of time saved in Improved Chulha ; 

We have mentioned earlier that a considerable 
portion of time is saved by the users as a resxilt of 
cooking in the improved chtxlhas. As high as 95,60 per 
cent of the users reported that considerable time is 
saved in the improved chulha and data pertaining to the 
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utilisation of this time in(3icated that there were two 
main activities s domestic and agricultural work; as 
reported by the users, in which the saved time was 
utilised by them. Taking all the users together, it was 
found that 83,0 2 per cent users had utilised the time in 
their domestic work. Child care, animal care, and house 
cleaning were the main activities in the domestic work 
where the users of iirproved chulhas had spent their time 
thus saved in the cooking process, About 16 .98 per cent 
users reported the utilisation of their time saved in 
agricultural activities. The users of improved chulhas in 
Central region has been at a higher proportion who had 
spent their time in agricultural activities as compared 
to Eastern region^ Districtwise variations have been 
observed in the proportion of users reporting the utili- 
sation of the time thus saved in the improved chulhas in 
different work, 

after examining the advantages of improved chulha, 
it was revealed that national programme on improved chulha 
is not op.ly proving a device to save cooking fuel and 
time with other environmental advantages, but also 
indirectly the use of improved chulha is helpful in other 
productive activities to the users as a result of utilising 
the time saved in cooking through improved chiilha, thereby 
reducing health hazards as well. 


CHAPTER IV 


USERS OF TRADITIONAL CHULHA M!D THEIR ATTITUDES 
TOWARDS THE IMPROVED CHULHA 

Users of Traditional Chulha and the Prograinme of 

IrciDrov^ Chulha: 

The foregoing chapters tried to evaluate the impact 
of iir5> roved chialha and consumer perception towards the 
programme in teirms of working pattern of improved chulhas# 
reasons for not working the chulhas/ working pattern, 
advantages as viewed by the users, modification and changes 
made in these chulhas, operational problems, pattern of 
installation and agencies involved in the installation, 
knowledge and level of instruct! ms among the users, 
their attitude towards the programme, opinion of the xjsers 
and also short comings in the prograirone. 

The study highlighted that lack of knowledge and 
awareness because of poor media for publicity and inappro- 
priate methods applied, any programme for the betterment 
does not yeild fruitful results in the rural areas even 
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after spending huge amount of ’resources. In the context 
of national programme on improved chulha it seemed 
necessary to make valid strategy and healthy approach for 
the extension of the progr-amme as well as for its wide 
coverage. • For this purpose it would be appropriate to 
examine the awareness/ level of- knowledge and attitude 
towards the programme of improved chiolhas among also the 
users of traditional chulhas. At the same time, to study 
the pattern of their fuel consumption in the traditional 
chixlhaS/ time taken in collection of cooking fuel as well 
as in cooking process, their willingness to instal improved 
chiilha in their hauses and problems involved in their 
participation is essential for making improvements in the 
programme and for framing viable strategy to the extension 
of the programme. 

For this purpose, the users of traditional chulhas 
had also been surveyed in the same sample villages where 
the users of improved chulha had been surveyed and relevant 
data had been collected from 'them. The users of 
traditional chulha constituted abaut 20 .93 per cent of 
the total sample. The analysis of data collected from 
the users of traditional chrdhas revealed that 77.78 per 
cent users had some knowledge about the programme of 
improved chulha. The proportion of households using 
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traditional chul has who were aware alaout the irop roved 
chulhas was found higher in Eastern region (90,75%) as 
compared to Central region (64,82%). As we have 
already discussed that voluntary organisations were acti- 
vely engaged in the programme in Eastern Region. Labour 
Organisation of Rural Poor is one of main voluntary orga- 
nisations which is also sharing the responsibility to 
instal the improved chulha apart from their other 
.activities in the rural areas of Eastern region. Due to 
wider coverage of their activities# the rural people 
were familiar with the programme at a higher rate through 
them. It was also observed that awareness about the 
improved chulha among the households of traditional chulhas 
was at a higher degree in the case of households headed 
by educated persons. About 49.53 per cent of the head of 

these households were uneducated and among them 70.09 

per cent were found aware about the inproved chtilha# 
whereas the proportion of households who were aware was 
85,32per cent in the case of households with their educated 
head. The proportion of non-users who were found aware 

about the irtproved chulha had shown a ‘increasing trend 
with the^level of education among their head; showing 

higher the educational level among head of the family#- 
larger the proportion of aware d persons. 
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The individual districts had shown a variation in 
the proportion of users of traditional chulhas who were 
.aware about improved chulha as recorded by 6 8.52 per 
cent users in Lucknow, 61,11 per cent in Barabanki, 81.48 
per cent in Azamgarh and lOO per cent in Ghazipur (Table- 
4.1)'. ■ 

When we examine the source of first hand information 
about improved chulha to the users of traditional chulhas, 
it is recorded that Government officials and voluntary 
organisations had also been main sources among the non- 
users of improved chulhas as earlier we have seen in the 
case of users also. However, their contribution in 
providing first hand information, to the non-users was 
found in different order. Taking, all the non-users 
together, 51, 19 per cent of them received the first hand 
information from voluntary organisations and 29.76 per 
cent non-users had been benefited by getting first hand 
information about improved chiilha from Government officials 
(Table-4.1), The other sources in this regard were 
relatives, newspapers and Gram Pradhan and these sources 
gave first hand information to 5.95 per cent, 5,36 per 
cent and 4,76 per cent users respectively. The regionwise 
data about the first hand information ■ revealed that, the 
voluntary organisations had given first hand information 
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to 55.10 per cent non-users in Eastern region and 45,71 
per cent in Central region, A significant variation has 
been observed in the contribution of different sources 
for providing first hand information. About 11.43 per 
cent users of traditional chulhas had received the first 
hand information from the newspaper in Central region 

while merely 1.0 2 per cent know the irtproved chtilha through 
newspaper in Eastern region. 

Reason for not Installing Improved Chulhaj, 

The users of traditional chulhas had been asked the 
reasons for not having installed the irtp roved ch\il has in 
their houses and it was recorded that nearly one -fourth 
of the households were not aware about the inproved chulha 
at the time of investigation. This reason had been main 
among other reasons for not installing the improved 
chulhas by the users of traditional chiilha. It was 
rather surprising to note that 20,83 per cent users of 
traditional chvilhas were not aware about the improved 
ch\jtlha in such villages where iiproved chulhas had been 
installed in some houses (Table-4. 2) , The users who were 
not aware about the programme indicated that these 
households had not been approached by none of the 
installing agencies. The individual regions had shown 
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instal' . improved chulha and to what extent ttiey were xuu..- 
rested? Data regarding to their willingness to instal improved 
Ghulha had been collected from, the users of traditional chulhas, 


During the time of investigation, the members of the 
research team engaged in the field survey also gave the 

first hand information to many of the users of traditional 

users. After getting the knowledge about the improved chulha 
and its advantages, a considerable number of users had shown 
their willingness to instal improved chulhas in thexr houses 
as we have already mentioned that due to the problem of 
breakage in the pucca houses for the purpose of chimney, 
these households had not installed improved chulha, however, 
majority of them were ready to ins^^al improved chtolha xf the 
repair work is done by the installing agency after the 
installation work is over. Data pertaining to nijmber of 
households interested to instal improved chulha revealed that 
70 per cent users of traditional chulha were interested takin 
all the sample household (users of traditional chulha) 
together (Table-4.3), Comparative figures regarding the 
number of interested households between the two regxons 
indicated that in the Eastern region, 74.07 per cent users 
of traditional chulha were Interested to instal the improved 
chulha v*iile 64.81 per cent users of traditional - chulha 
’ ' ^ n rcaion. In the individual 
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districts this figure varied from 59.25 per cent in 
district Barabanki to 81.48 per cent in Ghazipur CTable 
4.3). Various reasons had been given by the interested 
households to instal irtproved chulha. Among others^ 
time and fuel' saving, smoke elimination and cleanness 
of utensils were the main advantages as reported by the 
interested users. About 6 2.92 per cent users were of 
the opinion that comparatively less efforts are needed 
to clean the utensils through cooking in improved chulha. 

Time saving in cooking by improved chulhas had also been 
one of the reason for having their interest in improved 
chulha as reported by 71.52 per cent of those who were 
willing to instal improved chulha (Table~4. 3) , Similarly 
among the interested households who had shown their 
interest to instal improved chvdha in their houses fairly 
7 2.85 per cent also pointed out that cooking in improved 
chulha saves fuel at a considerable rate. The advantage 
of smoke elimination from the houses as a result of 
improved chulha had also been as a reason by a significant 
proportion (80.13%) of interested users of traditional chulhas. 

When the data on the proportion of households which 
were interested in improved chulhas and the type of 
houses are analysed, it is found that differentials have 
been recorded in the proportions of interested households 


with their different types of houses. The households 
havinQ huchha houses had shown greater interest as 
compared to the households having pucca houses. However, 
the household, who had their mixed type of houses were 
mostly found interested to instal inp roved chulhas. 

After the great interest shown by the non-users to 
instal improved chulhas in their houses, they had been 
asked whether they had approached any one for installation 
of improved chulha. Data pertaining to nxamber of households 
who did not approach any agency for the purpose of 
installation of irtp roved chulha revealed that about 55 
per cent . households with traditional chulha did not 
approach any one/ Among the individual districts, it is 
recorded that proportion of households who did not 
approach varied from 33.33 per cent in district Azamgarh 
to 70.37 per cent in district Barabanki (Table-4.4K 
When we look at the regionwise figures it is found that 
the proportion of households who did not approach was 
conparatively higher in Central region as against in the 
Eastern region. The comparative figures indicated that 
the households in Eastern region were ■ relatively ' more 
■ progressive* Several reasons had been pointed out by 
■ these households . for' not approaching any one. Among 
the reasons, lack of interest, lack of proper knowledge 


59 



aloout the installing agency, space problem, tear or 
breakage in their pucca houses and fear of taxes in 
future dates were the main as reported by the users 
of traditional chulhas. About 25.00 per cent hcmseholds 
were not interested to instal improved chulha simply 
because of failure of improved chulhas in other houses 
in the village. Majority of the households who did not 
try to approach any agency, pointed out that they did 

tho sr.tual installing agency or the appropriate 
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chulha. In this respect, the districts have shewn wide 
variation but the individual regions have not recorded 
any variation. In the case of other recorded reasons, the 
proportions of households varied from one region to 
another. One peculiar observation had been recorded 
that some of the hi-useholds did not want to instal 
improved chulhas because the government may impose taxes 
on them and the fear of taxes in future dates, as a 
reason for not approaching, had been for 12,82 per 
cent of users, 

AS far as number of users of traditional chulha who 
had been approached by the agencies for the installation 
of improved chu]. ha is concerned, it is found that very 
few households had been approached by the installing 
agencies reported by 26.85 per cent users. The region- 
wise figures indicated that in the Central region, 20.37 
per cent households had been approached by the installing 
agencies while approach had been made to 33,33 per cent 
cases in Eastern region. Among the individual districts 
the percentage of such households varied from 16.67 per 
cent in district Lucknow to 46.29 per cent in district 
Ghazipnr. It se®ns that the infrastructural facilities 
regarding the national prograinme on improved chulha 
was relatively better in Eastern region as c^npared to 
Central region. 
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The users of traditional chulhas had been asked 
about their views regarding the inproved chulha. Out of 
216 users' of traditional chulha, 6 2 users, accounting 
28,70 per Cent? r^orted that improved chulha is better 
than the traditional chulha. About 60 per cent of the non- 
users did not express any opinion regarding the improved 
chxilha. The proportion of users, who were r^orting that 
improved chulha is better* was relatively higher in 
Central region as conpared to Eastern region. The fact 
that despite having knowledge of the improved chulha and 
its various advantages people have shown little interest 
in thou goes to show that there has been lack of proper 
motivation both at the level of governmental and voluntary 
organisations. 

Information was collected from the users of traditio- 
nal chvilha whether they collect cooking fuel free of cost 
or they use to purchase? Data regarding collection of 
fuel revealed that about 81.00 per cent households were 
collecting cooking fuel free of cost. The proportion of 
households who were collecting free of cost was 
significantly higher in the Central region as conpared 
to the Eastern region. As we have already mentioned 
that households were collecting fuel -wood either from 
their form trees or orchards or nearby bushes. As far 


as dung cakes and crop residues are conceamed it has 
been seen that except landless households and households 
without any cattle were generally using dung cakes and 
crop residues from their own sources. About 19,00 per 
cent households were found purchasing cooking fuel. 

However, the periodicity of their purchasing was not regular 
and similar in all the cases. ."Taking all "the sample 

households together, data regarding, the periodicity of 

purchasing the fuel wood indicated; that amp ng the house- 
holds who were purchasing 9,75 per cent users of traditio- 
nal chulha were purchasing fuel waod on a, regular basis 

households were purchasing sometimes, at the same ’time 42.90 
and 46.35 per cenl^pe-asserSb reported that they used to 

purchase cooking fuel rarely, Regionwise data in this 
regard indicated that 12,96 per .cent of the users of 
traditional chulha were purchasing the . cooking fuel in 
Central region where as in the Eastern region 25.00 per 
cent households r«^orted purchasing of fuelwood. 

Similarly,. - a .variation has been observed in the perio- 
dicity of their purchases and recorded that the proportion 
of households who were purchasing regularly constituted 
higher percentage in Eastern region as compared to 
Central region. It h-js been observed that the -landless 
households having no cattle heads were generally 
purchasing cooking fuel either in the form of fudlwood 
or dung cakes, 
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As we have already mentioned that 20.83 per cent 
users of traditional chulha were not aware about the 
improved chxalha. However, 50.00 per cent of the total 
sample households using traditional chulhas reported the 
advantages of improved chulha. After seeing the perfor- 
mance of improved chulha in other houses generally the 
users gave three advantagess Fuel saving, time saving 
and elimination of smoke: from the irtproved chxilha. 

Among the users of traditional chulha who reported the 
benefits of improved chulha, about 50 per cent reported 
less fuel consumption, 36.55 per cent reported time saving 
and 13,79 per cent were of the view that elimination of 

smoke from the houses is possible by improved chulha. 

T-i mff taken in cooking and roll potion of fuel by t^ 
iis 0 rs o£ Traditional Chulhas. 

During the field survey, data regarding txme taken 
in cooking and collection of fuel had also been collected 
from the users of traditional chulha in the sanple 
households. The analysis of data indicated that 
generally cooking was taking comparatively more time 
than the collection of cooking fuel by the households. 
Taking all the sample households together it was 
recorded that cooking in traditional chulha, as reported 
by the users, was taking 2.9 2 hours daily by a family 


('Table-4.5). Monthwise figures indicated that at least 
87,60 hours were spent by a family in the choking. When 
regionwise data were analysed regarding time taken in 
copking by these households# it was found that cooking 
was taking comparatively more time by the households 
in Eastern region as compared by the househ^.'lds in 
Central region. This variation was simply due to the use 
of different kind of fuel in the cooking by the households. 

The main sources of cooking fuel, ip the saitple house- 
hs-^lds were the firewood# dung cake and crop, residue and 
these sources contributed about 35,79 per cent, 36, .p8 per 
cent and 17. 25 per cent respectively to the total fuel 
consumption for ■cooking, -It was observed that forest 
resources were found absent in these sample 'villages. As 
far as collection of firewood is concerned, the general 
practices adopted by the households in the sample villages 
revealed that firewood are collected from the trees in 
the farm, orchards, road and canal side and from the 
bushes around the villages. Data on time taken in the 
collection of fuel recorded that per day at least 2, 20 
hours were needed to collect the cooking fuel by a family 
using traditional chulha (Table-4.5). It has been found 
that the households in Central region needed comparatively 
more time in the collection of cooking fuel than the 
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households in Eastern region. The availability of 
cooking fuel (whatever the households use) was found 
comparatively more in the village of Eastern region than 
in the villages of Central region. The per day time 
spent on collection of fuel by the households of the 
individual district varied from 1.55 hours per household 
in district Barabanki to 3.11 hours per household in 
district Lucknow (Table-4,5). Over all/ a family was 
spending at least 66 hours in a month to collect fuel for 

cooking purpose. 

When data on time taken in collection of fuel and 

cooking of meal by the sample households are examined with 

different size of families/ it_is found that the colle- 
ction of fuel was comparatively^^re time in the case of 

small family as compared to the big size of family. 

Higher the number of members in the family lesser the 
time required for collection of fuel. It has been 
recorded that a household having less than three members 
in the family was requiring 2.45 hours a day for fuel 
collection and at the same time the household with more 
than ten manbers in the family needed only 1.96 hours 
in a day to collect fuel for cooking purpose (Table-4,6). 
However/ in the case of cooking, the households had 
shown the reverse pattern, As far as time spent on 
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.QQOking is concerned/ it was found that cooking was 
taking comparatively more time in the family of smaller 
number than the family of larger size. Data in this 
regard revealed that a household which had less than 
three members was spending 2, 14 hours per day on 
cooking and on the other hand, which had more than ten 
members in the family, cooking was taking 3.92 hours 
a day C‘X'able-4,6) , 


- CHAPTER V 

COHCLUSIONS AND RECOMMENDATIONS 

The evaluation of national programme on improved 
chulha was carried out in the rural areas of Central 
and Eastern regions of Uttar Pradesh with a view to 
examine the iirpact of improved chulha prograittme and 
consumers perception regarding the: performance of 
improved chulha and their attitude towards the programme. 
The study also analysed awareness., participation, 
willingness and views of the users to evaluate the 
performance of improved chulha in terms of its objectives. 
It attempted to review the pattern of installation of 
inp roved chulha, maintenance and the operational problems 
in addition to the advantages of improved chulha by way 
of fuel and time saving, environmental cleanness and 
other benefits. The users of traditional chulha were 
also studied to find out their awareness about the 
improved chulha, willingness to instal and attitude 
towards the programme. The study is based on the survey 
of l03 2 selected households (816 households with improved 
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chulha and 216 households using traditional chulha) . To 


cover this saropls/ 12 villages had been surveyed from two 


selected districts in each region viz,, Lucknow and 


Barabanki from Central region and district Azamgarh and 


Ghazipur from the Eastern region. 


The study analysed the socio-economic background. 


i.e., social group of the household, family composition. 


education, occupation and economic status, land holding 


and provision of infrastructure available in the houses. 


It also analysed the information about the improved chulha 


installed in the house, type of chulha, installing 


agencies, type of fuel required in the improved chulha 
'and the performance of these chulhas. Similarly, the 


views of the users, their attitude and participation 


towards improved chulha programme, changes made in 


improved chulha by the users and the level of instructions 


about the operation of the improved chulha among the 


users have also been investigated. At the same time. 


households using traditional chulha have also been 


examined in terms of their level of knowledge and 
attitude towards the national programme, willingness 
to instal and reasons . for not installing the improved 
chulha. The study highlighted the constraints, viz.. 
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economic/ social cultural and institutional in the 
proper performance of the programme as well as in the 
extension of the programrae. 

The field, survey of the sample households in the 
selected villages was done during March-May 1987 and 
detailed investigation was carried out by the members of 
the research team who had been given practical training 
in the construction and operation of iirproved chulha, 

A structured questionnaire was used for this purpose 
and information had been recorded. In Uttar Pradesh/ 
the responsibility of implementing the national programme 
on improved chulha has been taken by state government and 
the Development of Non-conventional Energy Development 
■Agency U.P. The state government is implementing 
the programme in different areas through various agencies. 
The installation work of improved chulha in the saitple 
households was done' by four different agencies/ viz./ 
Non-conventional Energy Development Agency (NED/i) # 

Extension Training Centre (ETC)/ Chandra Bhanu Rural 
Development Agency (CBRDA) and Labour Organisation of 
Rural Poor (LORP) . The 'first two are govamment/semi-govt. 
agencies and latter are voluntary organisations. 
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The total households in the sample accounted 18,51 
per cent of the total households of the selected villages 
in Central region and 38.48 per cent in Eastern region 
and over all, 25,00 per cent households had been surveyed. 
The average family size in the sample households was 6,78 
in aggregate; 5,97. in district Lucknow, 6.l0 in Barabanki, 
7,96 in Azamgarh and 7,11 in Ghazipur. Proportionate 
sairple was taken from each of the social groups in the 
selected villages. The proportion of households having 
irtproved chulhas in the sanple was 25,98 per cent from 

general caste, 38,48 per cent fr„m SC/ ST, 25.86 per cent 
from Backward caste and 9,68 per cent from Muslim, in 
the case of households using traditional . chulhas the 
social groups like, general caste, SC/ST, Backward caste 
and Muslim constituted 26,39 per cent, 41.67 per cent, 

28, 24 per cent and 3,70 per cent respectively to the sample. 
There were 867 females for every 1000 males in the sample 
households and variation had been recorded in the sex 
ratio in the individual districts. As far as head of 
the family is concerned, the most of the households 
in the sample had males as the head of their families 
and it accounted 97,19 per cent. The educational level 
among the head of households indicated that over 43 
per cent were illiterate, 21,22 per Ciint had primary 
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level education, 31 per cent had between primary and 
Intermediate. Merely 4,75 per cent head of households 
were graduate and above. 

The occupational pattern of head of households 
indicated that about 58 per cent were engaged in agri- 
culture, -9,78 per cent had their business as an economic 

remaining ^ 

activity and head of households were earning thexr 

livelihood from other non-agricultural sources. The 

economic status of family members in the sairple households 

revealed that the proportion of persons engaged in any 

productive activity recorded as 26,54 per cent in district 

Lucknow, 27,83 per cent in Barabanki, 21.56 per cent in 

Azamgarh and 21,15 per cent in Ghazipur and the over all 

proportion was 23.96 per cent. The ratio of earning 

members was found 1.63 in a average family size of 6,79 
persons. The school going members constituted about 
68.87 per cent in the total popxal-'tion of school going 
age group in the sanple households. This proportion 
was higher in the households of Eastern region as 
compared to Central region. As far as literacy level 
in the sartple households is concerned about 41.00 per 
cent were illiterates. The proportion of illiterate 
persons was found higher in Eastern region as compared 
to central region. The higher proportion of school going 
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children and lesser proportion of illiteracy among the 
population of sample households in Eastern region was due 
to availability of educational institutions near the sample 
villages in the region. 

The housing structure of the sample households 
indicated that only 30.27 per cent houses with improved 
c hul has had pucca houses. While 26.39 per cent households 
had pucca houses in the case of users of traditional 
c hul has. The sample households in the Eastern region 
had pucca houses at a higher proportion as compared to 
Central region. Taking all the sample households 
together, only 9,79 per cent households had the provision 
of separate kitchen in their houses. It was found that 
households with separate kitchen was at a higher percentage 
using improved chulhas as compared to households using 
traditional chulha. Though there v/as a_ provision of 
electricity in four out of 12 sample villages, only 1,84 
per cent households in the sarrple were found electrified. 
The proportion of households which had the provision 
of latrine and bathroom' in their houses accounted 2.9l 
per cent and 3,00 per cent respectively. At the same 
time, the proportion of such househc^lds was comparati- 
vely higher in the case of households having improved 
chxiLha than the households using traditional chulha. 



In both the regions, fixed type of improved chulha 


The NiiD/i 


had been installed in the sample households 
model of improved chulha is most popular and all the 
chulha were found to be two -pot type. Consumption of fuel 
in improved chulha indicated that fuelwood, dung cakes 
and crop residues were generally being used by the users 
in all the sanple villages. Though due to availability, 
a little variation had been observed in the proportion 
of different kinds of cooking fuel in the sarrple 


In out sample households 41,67 per cent improved 
chulhas had been installed by NEDA, 25,00 per cent by 
LORP, 25,00 per cent by ETC and remaining 8, 33 per cent 
by CBRDifi, In the sample households of Centr.3l region 
the improved chulhas had been installed by NEDA (66.67%) 
and CBRDA (33,33%). In the case of Eastern region the 
improved chulhas had been installed by ETC and LORP 

equally. 


When we examined the source of first hand information 
to the users about the programme of inproved chulha, it 
was found that the information was received by the users 
through various sources. The government officials and 
voluntary organisations were found main ^ong the sources. 



The village Pradhan had also played a significant role 
in this regard. Due to lack of education in rural areas 
as well as lack of mass media like Radio, T.V. , news- 
papers and other literature, these sources did not show 
any effective role. 

It was observed that the motivation had been an 
effective means for the installation of most of the 
improved chulhas. In this regard the village Pradhan 
had played a key role by motivating the households for 
installing the improved chulhas in their houses. The 
second major motivators had been the government officials 
and voluntary organisations. In Central region, village 
Pradhan had motivated about 90.00 per cent users while 
in Eastern region only 7.89 per cent users have been 
motivated. The government officials had' motivated to 
48,77 per cent users in Eastern region and 6,86 per cent 
in Central region. 

The door to door investigation of the sample house- 
holds having improved chulha revealed that 52.94 per cent 
were found in working order or being used at the time 
of survey. When we compare' the working condition of 
improved chulhas between the regions it was found that in 
the Eastern region higher percentage of improved chulhas 
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were perfectly wo rkiiig or being used as compared to 
Central region. In the individual sanple districts it 
was found that 37, 25 per cent in Lucknow, 45, 10 per cent 
in Barabanki, 55,88 per cent in Azamgarh and 73,59 per cent 
in Ghazipur, the inp roved chulhas were working or being 
used. When we examined the performance of irrproved 
chulhas installed by different agencies, it was found 
that 64, 11 per cent of the chulhas installed by NEDA, 

50.98 per cent by ETC, 32,33 by CBRDA and 19.61 per cent 
by LORP were either not working or not being used by the 
users. It has been observed that lack of proper guidance 
about the operation of improved chulhas among the users 
;tS well as some kinds of inbuilt technical defects in the 
chulhas, were the main reasons for tcie poor performance 
of these chulhas. 


As a result of inadequate knowledge about the opera- 
tion as well as lack of instructions among the users, 
changes had been made in the chulhas by 45,83 per cent 
users. Among the changed chulhas 90,11 por cent were 
seen properly working. On the other side only 21.49 
per cent were working among those in which no ch?.nges had 
been made. Over all, the performance of improved chrahas 
installed by voluntary organisatiorxs had been found 
relatively better as compared to irrp roved chulhas 
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instailied by other agencies. The education of head of 
households had shown a positive impact on the performance 
of improved chulha. The prox^ortion of improved chulha 
which were found working recorded at a higher rate in the 
households where the head was educated. 

Various reasons had been given by the households 
for not using or non-functioning of the chulhas. /\mong 
the reasons/ high fuel constimption in the improved, chul has 
v^as reported by most of the households. The high consum- 
ption of fuel by these chulhas was simply because of 
improper handling of chulhas. Lack of -proper instructions 
about the operation of improved chulha among the users and 
technical defects at the tim.a of installation had been 
main factors behind the improper handling of chulhas. The 
investigation revealed that in some chulhas either, the 
fire box was not in accordance with the size of chulha 
or pot-holes were not in x^roper shape or the baffle was 
not appropriate or dairpers or chimney were removed. Due 
to disorder of various components of imxo roved ch'ulha 
the households reported high fuel consumiition. Non- 
elimination of smoke by the improved chulha was also 
one the reasons for not using the irnproved chulha as 
reported by the households. Most of them were ignorant 
about the proper use of chimney/ and its proper cleaning. 
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i that is why the smoke could not be eliminated. In some 
cases, the chulhas had not been properly constructed. 

Due to the lack of proper instruction among the users 
about the proper operation of improved chul ha, these 
chulhas did .not show fuel efficiency as well as smoke 
elimination. Some chulhas were working properly in the 
beginning but in due course of time, some problem 
developed in their working systems, consequently the 
' users started cooking on traditional chulhas. It had been 

otserved that most of the problems developed in the 
; chulhas could have been solved by giving proper instru- 

ctions to the users and through provision of repairing 

i ' - ^ -'O 'o' :■ ; . ' : ■ ; 

and maintenance facilities. 


iit the same time the necessity of change in the 
chulhas coxild have been checked by installing the chulhas 
in a proper way without any technical defects. This 
could be evidenced by the fact that 45,83 per cent 
sample households had to make alterations in their 
chulhas, and most of them had made more than one change. 
Secondly, the chuXhas became in working condition at a 
higher proportion, when changes were made in thorn. In 
; some cases the pot-hole size was not found according 


i 
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at a considerable proportion and, at the saine time the 
smoke could not be eliminated. The practice of removing 
front damper for cooking CHAPP^TI had been seen in most 
of the chulhas. In some cases, the households had changed 
feeding chambers though the chambers were proper at the time 
of installation. Due to lack of proper instrrbtions about 
the operation and lack of knowledge about the chulha, the 
households used big pieces of solid fuel, as a result the 
fire box ha:l been made according their will. The improper 
combination of operational iioms had shown high consumption 
of fuel as well as more time in cooking. The performance 
of chulhas and frequency of changes made in these chulhas 
indicated that the improved chulhas installed by voluntary 

organisations proved more successf\il, hs we have observed 

that the users of improved chulhas were comparatively 

found more aware about the operation i^ the chulha 

had been installed by the voluntary organisations. 

Similarly the chulhas installed by them were found in 

working order at a higher proportion. Pear of accident 

- ' ' -the ■ ■ ^ , 

was ad. so one o:^reasons for not being used tne improved 

chulha as reported by some of the households, 

;hs far as instructi'. .ns given to the users by the 
ihst ailing agencies are concerned, only 59.06 per cent 
households reported that they had been given instruutions 
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however, given by the installing agencies were not Tjpto 
desired level. At the same time instructions too were not 


followed by the users properly. The region wise data 
in this regard revealed that the propoportion of household 
accounted higher in Eastern region than in the Central 
region. When the performance of chulhas and the 
proportion of actual working chulhas are seen, it was 
found that the proportion of actual working chulhas was 
found considerably higher in the households who had been 
given instructions as compared to households without 
instructions. When the data on the level of instructions 
given to the users by different installing agencies 
was examined; it was recorded that the instructions had been 
given by the voluntary organisations to higher percentage 
of users as com^^ared to other agencies. Similarly the 

ae haa 'hoon niveu instructions had made fewer 


the vprkers of installing agencies or that users could 
not properly understand and follow the instructions given 
to thoB. The problans regarding instructions could be 
removed by time to time visits of installing agencies to 
the households after the installation to a great extent. 

The practices adopted by .the users to solve the 
problems in the chulhas revealed that generally there had 
been mainly two approaches adopted by the users to solve 
the problems; either they used to solve the problem by 
repairing the chulhas or used to start cooking in tradi- 
tional chulhas. Data regarding the pattern of approaches 
adv^^pted by the users for the solution of these problems 
revealed that 45,34 per .cent users among those who 
reported any problem, had tried to solve the problems 
themselves and 37,74 per cent respondents reported that 
in the case of any problem in their chulhas, they used 
to cook in their traditio.nal chulha without , attenp ting 
any other approaches. The percentage of households who 
had started cooking in their traditional chulhas when 
any problem developed was comparatively higher in central 
region than Eastern region. The mechanics had been 
consulted by the higher proportion of h -useholds in 
Eastern region as coitparcd to Central region. The 
limited numbers of users who had approached the installing 
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agencies revealed that the concerning agencies did not 
show their responsibility to solve the problans after the 
installation work is over. At the same time the users 


did not know the installing agencies and their working 
process. The |>attem of approaches adopted by the users 
in case any problart developed, suggests an urgent need 
for a provision of follow-up scheme, so that once the chulha 
is installed, the same should work on a regilLar basis. 


Similarly, time to time visit of the concerning agencies 
would help the users to understand the instructions about 
the operation of improved chxolha. The follow-up scheme 
is helpful not only for the proper performance of chxxL ha, 
but also it would lead to a feeling of self-sufficiency 
among the users for repairing the chulhas in future dates 


The advantages of imioroved chulha as viewed by the 
users indicated that improved chxiLha takes, less time and 
consumes less fuel as con^ared to the traditional chulha. 
Time and fuel saving in iirproved chulha had been the 
main and common advantage as reported by 95.60 per cent 
and 94,44 per cent users. Cooking of more dishes at a 
time was also one of the advantages in the improved 
chulha as reported by 89.35 per cent users. Apart from 
other advantages, elimination of smoke was also reported 
RA QR np.nt users. As a result of elimination 



of smoke in the houses# 81,25 per cent users experienced 
less diseases in their eyes. Similarly# generation of 
more heat in improved chulha as compared to traditional 
chulha and requirement of less titie and efforts in 
cleaning the utensiles as result of cooking in inrp roved 
chulha had been reported by several users. 

The data regarding fuel s-; ving in improved chulha 
than in traditional chulha indicated that in the case of 
17,59 per cent users# improved chulha consumed 50,00 per 
cent less fuel than it was used in traditional chulha and 
48.84 per cent users were of the view that 66.00 per cent 
of the fuel consumption in traditional chulhas was 
required in improved chulha. Similarly# 28, 24 per cent 
users re^:orted that the requirement of fuel in their 
improved chulha was 75,00 per cent of the fuel consurrjjtion 
in traditional chulhas. The similar opinion was recoroed 
from. the users as far as time taken in cooking process by 
improved chulha is concerned, i-mn. ng the users# 31.94 
p.er cent reported that cooking process in improved chulha 
was taking half of the time than it was required in 
traditional chulha. The number of users reporting 33.00 
per cent time saving in iitproved chulha than the past 
constituted 37,97 per cent. In case of 30.09 per cent 
users# improved chulhas were, taking 75.00 per cent, of 
the cooking time in traditional chulhas. 
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lis we have seen that a consider -ible portion of time 
was saved in cooking process through improved chulha as 
reported by 95,60 per cent users. The utilisation of time 
saved in cooking indicated that there were two main 
activities namely, domestic and agricultural work, where 
the saved time was utilised by the users. 

To know the constraints in the extension of the 
national programme on improved chulha and in its wider 
coverage, it was thought to study the level of knowledge 
and awareness about improved chul has, attitude towards 
the programmes, willingness to instal improved' chulha 
and problems involved in their participation among the 
users of traditional chul has had also been surveyed, .in 
the same sample villages where the investigation of irrproved 
chulhas had been '©Soxied out. The analysis of data 
collected from the' ■'users of traditional chulhas revealed 
that 77.78 per cent users had some taowledge about the 
programme of improved chulha. This percentage was found 
higher in the sarrple villages of Eastern region (90. 75%) 
as compared to Central region (64*82%), The knowledge 
and awareness of improved chulha smong the users of 
traditional chulha was comparatively at a larger propor- 
tion among the families headed by the educated persons* 


The source of first hand information about improved 
chulha to the users of traditional chulha was examined 
and it was recorded that voluntary organisations and 
government officials had been the main source of first 
hand information among the users of traditional chulhas. 

The proportion of their contribution, however, was found 
different in the. case of users of traditional chulhas. 
nbout 52.00 per cent users had been given the first 
hand information about the improved chulha by the voluntary 
organisations where as 29.76 per cent users of traditional 
chulha had received this information from the government 
officials. 

The users of traditional chulhas had been asked 
about the reasons for not having installed improved 
chulha in their houses, i^t the time' of. investigation, 
some of them were not found aware about improved chulha. 
This reason had been main among other reasons for not 
installing improved chulhas. It was rather surprising 
to note that 20,83 per cent users of traditional chulha 
were not aware about the irrp roved chulha in such 
villages where irtproved chulhas had already been 
installed in many houses. The figures indicating the 
non-awareness about the improved chulha highlighted 
the fact that the installing agencies had been confined 



tnexr worK t:o liraxted households and their motive had 
been mainly to instal the targeted figures of improved 
chulha rather than to propogate the national programme 
vill agewi de. 


The proportion of tiouseholds using traditional 
chulhas vrfio were not aware about improved chulha 
accounted at a higher rate in Central region as compared 
to Eastern regi;n. Toe over all performance of national 
programme on improved chulha had not been found satis- 
factory in the sample districts of Central region which 
could also be evidenced 'with the fact that the larger 
proportion of household were not aware about improved 
chulha in that region, even these districts are nearer 


second major reason for not installing improved chulha 


had been the lack of space in the houses for the purpose 


of installation. The problem of breakage in the pucca 
house had also been realised by the non-users in insta- 
lling the improved chulha. Due to lack of knowledge 
about the advantages of improved chulha, the female 
members of some households were not interested in having 
an improved chulha. Fear of fire, feeling of super- 
stition and unsuitability for cooking all tae dishes, 
had been the other reasons for not installing improved 


chiilha 
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Most factc33B responsible for not installing improved 
chiilha as reported by the users of traditional chulha 
could be removed by \ja.Y of wide publicity about irrp roved 
chialha and the provision of proper direction. to the 
installing agencies about making people fully aware about 
the inproved chulha and its advantages. 

Door to door visit of the survey team, made some 
households aware about the programme. After getting the 
knowledge about the improved chulha and its advantages, 
a considerable number of non-users had shown their 
interest to instal irrproved chulha. /^bout 70.00 per cent 
users of traditional chulha were interested to instal 
improved chulha in their houses. The proportion of such 
users was recorded higher in the Eastern region as 
compared to Central region. After observing the perfor- 
mance of improved chulha in other houses various reasons? 
including time and fuel saving, smoke elimination and 
cleanness of utensils, had been given by the users of 
traditional chxalha for their interest in improved ch-ulha. 
About 50,00 per cent of the users of traditional chulha 
reported the advantages of iitiproved chulha. The 
proportion of interested users was found higher in the 
case of households having their kuchha houses. 



traditional chulha revealed that about 55 per cent 


households did not approach any one for the installation 


of improved chulha. Several reasons had been pointed 


Among the reasons# lack of interest, lack of proper 


knowledge about the installing agency, space problem, 
fear of breakage in the pucca houses and fear of taxes in 
future dates- were the main reasons as reported by users of 
traditional chiilha. About 25.00 per cent households were 
not interested to instal improved chulha simply because of 
failure of improved chulhas in other houses. Majority of 
the households who did not try to approach any agency 
reported that 'they did not know the actual agency involved 
in installation of improved chulha or the appropriate 
department as well as lack of knowledge about its 


agencies to the users ox rraan^iouaj. uuuxlio. 
it has been recorded that 26^85 per cent users of the 
traditional chulha had been ^preached by the installing 
agencies to instal improved chulha. In the bastern 
region, conparatively higher proportion of users had been 
approached by the installing agencies than in the 
Central region. v 
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Data regarding the pattern in collection of fuel 
among the households using traditional chul ha revealed 
that 81,00 per cent households were collecting cooking 
fuel/ free of cost and 19,00 per cent households, were . 
purchasing cooking fuel. However, the periodicity of 
purchasing fuel was not regular as well, as not similar 
in all the cases, /imong the households who were purcha- 
sing the cooking fuel, it was found that merely 9,75 per 
cent users of traditional chulha were, purchasing fuel 
wood on a regular basis. The landless households having 
no cattle heads were generally purchasing cooking fuel 
either in the form of fuel wood.br dung cakes. 

Generally, the cooking fuel is collected by the 
users themselves. The fuel wood is collected from the 
farm trees, orchards and from nearby bushes, Sim.il arly 
dung cakes are prepared and crop residues are collected 
by the. users from either their own farms and from other 
farms. We tried to measure the time taken for fuel 
collection as well as for cooking the meal by the 
household using traditional chul has and it was found 
that cooking process in the households using traditional 
chulha was taking relatively more time than the 
collection of fuel, A household was spending at least 
2,9 2 hours daily in cooking. On an average, each 
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family was spending about 87,60 hours monthly in 
cooking. 

Data on time taken in the collection of fuel recorded 
that per day at least 2,20 hours were needed to collect 
the cooking fuel by a family using traditional chulha. 
Monthly figure indicated that 66 hours were being spent 
in the Collection of fuel by a household using tradi~ 
tional chulha. When data on time taken in collection of ; 
cooking fuel as well as in cooking are examined according ; 
to the family size/ it revealed that higher the number of 
members in the family lesser the per capita time required 
for collection of fuel. Howevef, in the case of cooking, 
the households had shown the reverse pattern and compara~ 
tively more time was required for Cooking in big size 
o f family. 

To sm up, therefore, on the basis of performance 
of actual working chulha, it is observed that the National 
Programme on Improved Chulha is serving the basic 
objectives of the programme. Due to improper implemen- 
tation and lack of monitoring systan in the programme, 
the performance of improved chulha in a number of cases 
is not found upto desired level. ' It seems that the 
installing agencies have adopted the target oriented 
approach (to instal maximum number of chulhas) rather 
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tiB-'ii the quality and functioning of the chulhas* Approach 
to instal more and more number of improved chulha by the 
Government •without any monitoring system might affect the 
scheme adversely due to certain practical difficulties in 
the,: actual implementation. The provision of necessary 
training and instructions in proper way to the users about 
the operation as well as guidelines for the proper use of 
the ch'ulha would also facilitate the maintenance of chulha. 
There should be prevision of repairing in the houseso-itfhere 
breakage is done for the installation of improved chulha 
by the installing agencies, A sufficient, suitable, and 
timely publicity of eventual efforts and promising results 
of the programme is the key for creating and maintaining 
the favourable atmosphere and tempo about the programme. 
Regular and timely visits by the concerning departments, 
constant public contacts and frequent follow up actions 
are the sure ways for gearing up and making proper extension 
of the improved chulha programme. 

The programme of improved chulha in the rural areas 
is getting wider publicity from year to year as well as 
the participation of users and involvement of installing 
agencies are also increasing. This could be evidenced 
with the fact that improved chulhas are found working 
comparatively at a higher proportion among the chulhas 
which have been installed recently than the chulhas installed 
one or two years ago,, Chulhas installed during 1987 were 
working significantly at a higher rate than chulhas installed 
during 1985 and 1986, 
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. , . , Research Centre. 
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m 

% 

CDi 

o 

u 

a> 

CO 

<D 

?J 

Ed 


CD -TD 
tiOCD fll 
dJ-P O 
(H ^ ui 
H Cl, p 
•H CD OJ 
> fn OJ 


I fl 
cd d- 
si 

P^TJ 


00 3 v£> 

cr\ ctn I ctn 


I 

CD M 

-g-a 

d d d 

H &o o 

O ^ -H, 
>0+3 

•; I d, 

■g S 'd' 

q tH -H 

Oo o 


d <u 
? o< 


o 

CO 03.. 

•% m 

IS- -4- 


IS- 

ro 

• • 

O 

r<^ rA, 


•4 lA 
CT\ 4 

« • 

(\1 S- 
lA C\J 


^ 00 

!> 


v£) 

CM 

o\ (y\ 

i 


CA 

S- 

♦ • 3 

• 1 

• 1 

» 

# 

v“ O 1 

’=~ 

A 

-r- 

T^, 


S-, 

lA- 

« 

CNJ 


0 CD 
■S O, 


TD > 


CP EH 


CD CD 


iA 


4 


4 


4 


A 


Percentages are to the sample size 


Table 3»3 : Source of Motivation to Instal. Improved Chulha 




0) 

u 

0) 

M 

Q 

m 

-a 

H 

o 

Xl 

cu 

ca 

o 

ffi: 


CDi 

*H| 

cd 

XI 

H 

O 

XJ 

0) 

> 

o 

u 

M 

0) 

XI 

•p 

o 

o 

•H 

-P 

‘H 

o 

o 


•H 

U 

o 


CQ 






ml 

mi 

H 

,o 


101 


ha 

wor- 


.O 

, A 

^ CM 

*M H 'fciO 

'. rA 

A 

MD 

O 

O 0+3 h 


., ♦■ 

... 

• 

x; o -H 

MD 

fA 

CM 

CM 

^ o ^ 


A 

4- 

MD 

1 

V| Cd: o 

O X ? bO 
'H- C 

£S- 

CO 

' o- 

' a\ 

• O +» -H 

0-- 

VO 

G\ 

4- 

>2 2 

o 

HO 

Qi‘N! ^ ' : 

' CM 

V- 

4- 



s 


V“* 

'T' 


c3 M 

CO 

CM 

A 

CM 


. o o 

. X ^ M 

O 

4“ 

“r- 

crs 

H H ‘ S 

O 

a\ 

CM 

A 

O 0 +> H 

• 

m . 

* 

• 

■ x; o^ 

o 

v-' 

a\ 

^- 

O fl 5 h 

Vi cd o I 
ox? i 
H bO ! 

rn 

4- 

CM 

4- 

lA " 

A 

X) 

CO 

• 0 +> S i 

•4* 

A 

CM 

y-.- 


w ^ w *H[ 

H S: o S ^ 



cd o 
xi:s w 
VI H fl 
o S +’-'i 

Q 

o -^o d 

>:! • 

CS iL, 

«H cd o 
ox; ■ 

g|o|-g 


iXj 


. '**»«, ■■ V, ''p. 

S o ^ 


<D 

H Q) 

OtC^ 

^ ca 
CO 


<M. 


0 

-P 

ca 

c6 


K\ CM 
OD CM 


o 

T- 

CJv 

00 

A 

, A,. 

f 

00. 

A 


A 

M3 

v~ 

M3 

,IN . 

4“. 

V£)‘ 

4k 

■ ■■ • ■ 



T- 

r- 

CM 

A 

A 

vo 

A 

IN 

CM 

A 

4- 

T-' 

A 

v~ 

VD. 

A 


, 

o 


XS 



H 


P 



cd 


td 

a 


P 




. • 

0) 

ro 


H 


4 

>> 

o 

CQ 

Q) 

0) 

O 

cd 

4 

-P 

o 

ca 

PQ 

S 

ca 




cd 

« 

♦ 

.. » 

• 

O , . 


CM 

A 

■ 4''. 


Total 408 240 58,82 408 14^4 35.29 8l6 .384 47.06 


102 



O SH 
CC -H ^ 


rH CD 
0) 0 -p 

^ cd 
O -P S 
a OH 


Responses are multiple 


101 (i) 


ir\ 

« 

1^ 


CD 

H 

Xi 

ctf 


CQ 

cd 

si 

H Q'ld 

si si Q) 
o xt T3 
o ca a> 
-H 0 ) s 
O xi tiO 
3 : Cl C! 
• ■ cd CD 
O d XI CD 
^ ‘H O Xi 

CQ I 

Cd d 

XI cd CJ ^ 

H xt CD 

:d o 0 

XI XI 

o xi 

O Td 

^ ‘ H cd 

O sisi 

^ CD 
• CO td 
o d 0 cd 
^ -H 

CQ +3 


Cd 

xi 

fH 

O 


0 

. 

0 

O Xi-H 

• -H ^ 

o Xi o 
s ? :3 

w 

R) si u 

Xi -H 0 ) 


H 

o 


o xi 


ncd 

0) u 
u o 

<D 


a 

H 
O ^ 
• -H Jh 

o Xi o 

^ 3: 3: 


Ti 

p m 

> cd 0 0 
pxixiH, 

Jh fH ”P o 4 

fl ii 

*H -H 


fl 

O 

•H 

Id 

^ H 
O H 
cd 
U -P 
cd CQ 
0 

JM M 




■ 


A 

CM 

A : 

IN 

OCM 

AVO 

NA i 

CM V- 

A • 

A • 

A • ^ 

^ • 

AO 

AVO 

CM ; 


A 

A 

N i 

A 



: 



(N 
CX){N 
CO • 

vX) 


CO 
CXJK^ 
O- • 
CMfO 
<J“ 




n '^CX) 
• t>- • 

C-- I fAtA 
C4 • 


IN N 

COCN ININ 
CO * 00 • 

fA C\1A 

\o <t- 


A 

(A\jD 

IN 


A 

O CM 


A 
OCM 
lA • si#’ ■ ♦ 

xo KS<r 
A A 


ir\ 
CM A 


! 

tAN I 

I 


CM C?i 
lA • 


» 3 lA • 
CM I <# CM 
OD I A 


00 

N 

- ! 

■ 

X 1 

p 

A 

CM 

A J 

T~ 1 

. 0 

T- 

'X 


CO 

. 0 


XI 

<4 


lA VO 

CO CO 

CT\ CA 

T-* 


a 

0 

O 

u 


u 

X 


IN 

CO 

CA 


N 

cd 


o 

-p 


0 IN 
H CO 
Cl, CA 


CQ Xi 

o 

H 

Cd cd 
P S 
o 
p 


p 

o 

Xi 

0 

0 


0 
Xi 
p 

o 

p 

p 
CQ CQ 
0 Cd 
tiO H 
0 

P tiO 


a 

•H 

3 


0 XJ 
xd 

0 0 
0 O 

r:::! 

m xd 
p 

0 o 
X o 
o 

0 CQ 


0 

j:^ CQ 

S) 0 

•H Xi 
CX 4 EH 


P -H 
p 


0 

P 

O 


101 (ii) 



tiO 

j::! 

•H 

U 

o 


m cd 
^ o si 

j—j 

. P 4 J 

i i O Xi o 

Ch &jOK! 

o G cd 

•H id 

• I — I 

^ 3 

O 0X1 

S Iso 

CQ 

1«H td 
’ o xi 
H 

• d^-P 
,0X10 

o sd ^ 

MW 
iH sd cd 

•H| O -H Xl 
Nil 

^, * dS 
i? o o id 
O S S o 

ca M 
I 'M cd sd 

o id -H 

I H . Oil 

j • dS-P P 

to id o o 
J g; o jd ? 


mI 

Cl 

•H 

3 

u . 

■a: 5 




fcifl O id-H 

* ^ H d4 
-, • Id dn 
N O id O 

■'^>'•'1 o ? 


CQ M 

'p cd sd 

'°5 d 

• dS+i P 
' O ^ O O 

S o sd s 


103 



v£) 


IN- 

VO 

O 

VO 

N 

m 

IN 

VO 

lA 

IN-\, 

00 

CX) 

# 

• 

t 




% 

r-' 

r~ 


LA 

A 

4- 

CM 

VO 

9 

CO 


CM 

CO 

(N 

m 

VO 

o 

<!• 

00 

lA 

N 

• 

• 

• 


• 

• 

« 


-CM 

CM 

•4- 

4- 

4- 

VO 





r- ■• 

T~ 



T- 

CM 

O 

VO 

N 

VO 

a\ 


<JN 

o. 

CM 

CA 

O 

% 

m 



• 




lA 

CM 

o 


A 

4* 


CM 


CM 


,. V* 


cn 

lA 

lA 

lA 

. (N 

CM 

O 

lA 

(J^ 

N 

lA 

VO 

CM 

CO 

• 


• 

I . « 

•- 


• 

CO 

00 

00 

ir\ 

VO 

CM 

A 




CM 


.c 

ir* 

1 

cr\ 

lA 

; c> 


CM 

' N 

i 

1 VO 

O 

CM 

V“ I 


ITS 

■4‘ 

1 T^. 

% 

• 

« i 


« 


• 

VO 

T" ■ 

(T\ 5 


00 

.CO : 

LA 


A 

"I 

»A 


,CM. 

lA 


iS Q< 


•H 0) CU 

M U 

ca o 



104 




I 

: QiciJX) 

g ccJ Oi § 

P-{ ^ 

S o. ^ 

^ I CD 

p 

p 1 h 

p. o 

I 

0) 

ir-, 04> 

^ .j O cu a 
^ p H <D 
p , Q< S 


m K\ 


CVJ K\ ir\ t<^ ’ C\J 


CM lA 
CXI 


KO VD 
CM 


cr\ T- 

CM 


'^. Lr\ cr\ r<^ 

,iA' CM ^ ' 


O- • 'Ct 
<f CM 


105 





OJ 0) 
cd j-H XJ tifl 

-C /c( s PI 

H CO , 3 CCJ 

3 OJXj^x! 

o o 

o ra 

0 0) I ■ 

TJ fciCH XJ 

0 cd o o 
I> -R ^ xy 
OP! 0 !0 
f-i OUJ N1 iio 
P< OlO -H P! 

S w 0 
H 0n 


•H n P< 0 
H 0 > 

5?. . &'o 

0 0: S S 

^!h 3 0 

gtiQt, 

Xl c/3 

o- o i>,'a 
fn <U 0 
‘H p ^ > 
O 5jC S O 

0fc!;:dl 

Ej HP 


0 R»H 

a M pj 

J S-^ 

S -ri O 


107 


cd 

xi 

I 

o 

> 

0 

1 

H 

CD 

r0 

cd 

S 

s::! 

CD 

CD 

Cd 

x1 

CO 

CD 

Cd 

0 

Jh, 

■I 

S 

0) 

CO 

1 

o 

•H 

+3 

Cd 

o 

3 


K^l 

(U 

H 

XJ 

Cj 

E^ 


o sjo Sh 

d o 0) 

OJ -H XI 

o X3 S 

cd CD ® „ 
H OJ Xl CD 
P-i ^ O U 


> 

i-i 


0 d Td 
O id (U CD 
d I-H XI d 
CD I'd S CD 
(X, iCD ddf 
CD x; -H 
p4 O ? 
I 

IcD I 

CQ jt— I ^ 

0) lo o 
d K -d 
d i CD <D 
bo}+3 H bQ 
jH I O . "H d 
Dh . CQ Cd 



d +:i 

a 5 s xj 

l-H o d 

ixj xi d 
o ca CD 


CD 

XJ CQ 
CH o Cd CD 
S 5P 
• ^ Td cd 
^9 ffi cd x3 
S Hxj o 

CD 

rH CD 
N 

% CO 
CO 

<N cd 

o -d 

nd 

0) xj 
!> CD 
CD CQ 

XI d 

d w 
o 

•H Xl 
■P O , 
cd ' 
ox} 
d 

•d CD 
&3ix; 


A 

O 

V 

A 

A 

A 

O 

oi 

A 

4 

ft 

ft 


ft 

ft 

A 

■A 

■O- ^ 

A 

O 

r~ 



r~ 

A 

4 

O 

A 

A 

A 

CV 

A 

O 


A 


ft 

ft 

ft 

ft 

4 

V 

A 

A 

fV 





. 

A 


T“ 


A 

T-’ 


00 


A 

ft ■ 

1 

ft 

1 

ft 

A 




4 




IS 

o\ 


CO 

o 

'* 

CM 


'X) 

lA 


CD 

•P 

Cd 

0 

P 

P 

H 

P 

H 


A 

ft 

r- 

A 


A 

C\J 


A 


A 

CM 

ft' 

VOV: 

A 


A 

CM 

.ft 

<r 


CM 

A 

ft- 

A 


IV 


O O <f CM 

O A !V MD- 

• ♦ ft " • 

O A r- £S- 

A -CM -;t 


S£) 

A 

ft 

\0 


A 




A MD, 


CM 

A. 


A 

A 


A, 


A 

CM 


O A A A 
CO A A CM 


A 

O 

ft 

00 

A 


CM 

A 

ft 

A 


O 

o 

00 

MO 

A 

A 


A 


CM 

XO 

CM 

. *'■ 

* 

ft 

■ ft- 

ft 

4 


00 

O 

V* 

00 

4 


(V 00 A ^ A 

A MO CM A •4' 

A V- r- 


CM 




d 


H 

O 

O 

o 

CO 


H 

O 

O 

XI 

o 

CO 


o 

s:i 

0) <i; 

1 d e« 

^ CD 

CD P 

a. Cd , 


roi 

CX) 

ft 

CM 


CM 

CM 


I 

A 

ft. 

CM 


A 

CM 

ft 

CM 

•4“ 


A 

00 

ft 

A 

A 


•4 

A 

ft 

A 

CM 


V 

A 

' .'ft 

CM 


4* 

CV 

A 


MO 

00 


•H 

. m 

&0 

•B'' 

d 


Iw 

Jr 


a 

H 

S. 

p. 

ft 

CM' 

ft 

A 


■ ft 

A 

ft 

VO 

o 

Bi 


NOTE i Percentages are to the number of households made changes -in improved chulha 






P'ii;: JI,; •>, bo 
I— t <D I — I Sm 
■ g ? H -H 

H Xi Cd ^ 
d o xi : p X 
-p 9 b 
o <H *d o ? 
Eh o.-s. cd 


S d fl o 

CD -cH 'H 
^ cd 03 -p 

o XI XI g o 

0) Id 

. o -p > 
p xl Q-HX> 
S 3r W) w 


110 



111 


"I 

CD 

m 

D 

0 

XI 

-p 

N 

Xi 

0 

I 

CO 

d 

CO 

d 

XI 

I 

o 

r0 

0) 

> 

o 

M 

O 


CO 

d 

"S 

t::? 

<; 


m| 

of 

IqI 

a 


I H Cd 

Ph _ 'H cd xj 

cu c! 'd d H 

ch cd cd o d 

cd x; s:^ -H xi 

CO -P +3 +3 o g 

' :^.'ca 'i. H 

c?5 -P OJ -H 
P H bO CQ 
CQ CL) O O Cl fl 

CQ S ch -H CD 

CD -H ch d d -W 
^4 +) QJ-H Cd d 

0L 

ca 

cd 

cQ ; 0 
0 0 0 


0 


!>i*H 

0 T 3 


d 0 

O 0 Pi 
0 O 
0 0 8 
S H 0 

PO 0 

d d 0 ' 

3 ^ I 

O CO) § 

O <H •H 43 
O O TJ d"^ 

-P CO 
d 0 ■ • 

0 43 

xj d 

. Ss 
0 0 

O 0 
S tiO 


0' 

0 

0 

H 


S§' 

0 old 

S o 
cd ‘H, o 
E-r+a O 


. cd 

5 X ' 

0 cdd oi- 

0 xi H •--( a 

H-P 40 X 

•HO 

0 H +J 'd 

Pi 0 0 cd H 
0 d 0 d 0 

Eri cp cp-P d 

Is 

“S^g’SS 

• _ H ‘H cij p 
o PH d 0 g XI 
S H o 

H xiT? 0 
0 04^ 0 d 

r4 *H Xl 

a, 0 3: D H 
CO 0 K M O 


R 

o 

M 

tX 

R 

CO 

s 


o 

H 


Cd 


VO 

C\i 


lA 00 

A r“ 


(M 

V“ 

• 

A 

A 


O. 00 
■P r-^ioO 

O l>- <c 
A IN VO 


O 

<t O 

vO O 


T- Q 

v* O 

• '• 

CvJ O 

a^ o 


A 

a\ 

« 

A 

00 


A 

VO 

cr\ 


^VO: o M" 
■ v- o VD 


S 9 o 

00 o 


CM ' 
A ON 

'# ' «r 

VO A 
N N 


(J\ 


VO 

A 




N O 

GTS O , 


VO A 
VO 

00 m 

(Js CO 


CO 

•’ 

00 

cn 


A 

cr\ 


VO CM 00 

N CTkjjVO 


•4* 

o o 

CM CM 


OD 



>• 

VO 

<Ts 


N 

4- 

cn 

CO 


XI 

hO 


Csl 

<4 

2 


A 

A 


ON 


O 

O 

'■'■ ,♦ 

00 

(y\ 


o 

v- A 


-4- 4“ 

O O 

CM CM 


VD 

A 

» 

A 

<J\ 


N 

O 

♦ 

A 

a\ 


* 4 * 

VO 

CM 


00 

3 


U 

cs 

ft 

R 

N 

iv 


d 

,»P 

o 
R , 


0 

0 


CM 

a\ 

0 

4 ” 

0 

» 

♦ 

» 

• 

N 

VO 

00 

T” 

A 



A 

VO 

0 

to 

VO' 

T- 

0 

VO 

CM 

m 

% 

% 

« 

A 

0 

A 

cn 

VO ' 

A 

A 

A 

V“ 

A 

A 

A 

A 

A 

A 

CM 

t - 

♦ 



A^ 

CT\ 

C 7 ^ 

TT- 

A 

cr\ 

N 

00 

A 

0 

A 

A 

CM 

0 

VO 

G^ 

»> 

• 

* 

• 

00 

0 

N 

4 " 

4 - 

0 

N 

00 


^ i 



A. 

I 

A 

,00 

A 

Ch. 

A 

•a\ 

A 

•• 

« ' 

« 

m 



• A 

CTN 

N 

cn 

CO 

00 

CM 

00 

'N ; 

VO i 


A 

VO 

« 


' ■ .m 

, * 


4 " 

CM 

a\ 

N 

00 

00 

N 


O 

VO 

« 

A 

CT\ 


4 * 

• 4 * 

a\ 


CM 


VO 

00 


NOTE J Figures are percentages to the total -number of households actually using improved chulha 



H 03 

^ H XJ cd 
O d bO 0) jG 

• G id > H 

• -P -H'O G 

S d G fto 


113 




H I 0) 

0 0+3 

S 0+3+’ W 

p iw o 0 

Is 0 P -H 





BOTH I'xiE REGIONS 216 119 25.79 73.65 36.84 21.76 12.82 




117 



u u 

O 0) 
P-i pLi 



118 


h: 

Q) 

O 

S' 

•Hi 

o 
o 
o 

cd H 

hH 

0 O 


si- 

cd o 
Q O 

o 

0 ^ 
0^ O 



<j- 

UD 



CM 

H & • 


00 


-4‘ 

CTk 

•H (D'ta i 

• 

• 

• 

• 

• 

S I 

SCOK i 
fe I 

. i 

(M 

'M 

ifA 

rr\ 



Jh a 5P 
0 -H q 
p-i Eh -H 

I 

!>.H 
cdH 5P 
pod 
O -H 
Ji4 
?:I o 
o o , 

■ # 
<H 0 

o u 

txj 


q 

0 

P 


lA 

CM 

O 

CO 

VD 

O 


CM 


O 

CT\ 

CM 

• 

• 

m- 

• 

« I 

' . « 

CM 

CM 

CM 

CM 

. V- I 

CM 


APPENDIX 

( CHARTS AND DIAGRAMS ) 




APPENBtX 


JduithJubuti^ Sdn^U. UoUAti'^dt 
(^ taer^ Tyn.pjuiv*dL cMjlka. ^ 


itU.feA»*0 - Zt>l 


BayttbanAi — 2.0^ 


(^kayi-ptvf - 2 . 0 ^ 


l^JUt SjdijahtJilxen. SantpU. tiotutMldA 
UA€irA TVcxioLuixsnal CkidJ^a.) 


LlxdbvWO- 




























i 21 


APP£M2>/y' - -Ml 

'1 

I 

I 



H 

TotxtJL CAuLIas In.-stA(lt.oL 

o» €>4 

O **. P « 
Jt±l.a 

\^JI 0“^ ^K/f Cl .A. 14 ^ ^Ca4£ 







SAMtkxdtioxic 0 . 




L ock.f4o/0 


TotolchAAi TjixtsJJiJ- 


v<J.tkjuLkcu kior, 






i22> 










60 


3e>< 


^L»o 




ftPPEMD!X-'¥ 

'iexx3ti^uJL -6Al>tjUbuJi©rv. ©j.ckuJLMi 

CVuJli^ l/0<rrbj^ jLrCitjL 5cuftA^ijLL Ue^eiosAdi- 




>y v;uo' 
u w 

v V v:J\y 

u w c? 

W y 1^0 
W ty Wj. 
va \y w c* 
\i) V5 vr/l 
w t; wot 
yy c; 


3,C•^V 


[vJvJuvJ 
, U Wt? 

[W WV:;U 
, U y t:? 
iu U 

I O U U). 
U W 

t/ t; iyy4 
O W tJ 

V U O vl 
W O xjj 
vy ty \yo 
vi' ty U 
ty o o \:j 
ly t/ vy 
fe/ W wu 
U tout)! 

, vy ou>, 

Ito to tot) 
t; to t) 
0) u toto 
U to to 
to to toto 
to to to 
t) to to to 
to to to 
to tototo 
to to to 
It) to to t) 
to toto 

to totoU 
to to to 
tototot) 
to? to to 
to tototo 
to toto 
to t) tot) 
to) to to? _ 


JLO-i 


SM-Jiy. 


(sO 


[to totou 

W to) to 

WiiP 






1986 


\ 9 «T- 
C'-'pti, Mavti^ 


W«y u 

^oIaJL CkuJJui^lkjjA^ 


Ji^OYkjU^^ CJkjuJJ^ 




Luck NOUJ 'BA KA/hASJKl 



l|l■l«■•liiHI•ll■■l■ll■l■IIB 

;i8Bia«8l8nBiM8B||l||S8||l|l 




oO O 0 aq 
50 oo^^o 


*0^0 0 Q 0^(\ ''5 0.0 5 

















flPPfN2>/X-W 


C-A-uJUai IruliZilM In Y^xaJU OWo e^ BvS^. 


MaycK) 






Aje^a^wLu,l)xAb(ii^^ Av^aCiv£L.^^ PlooU Tn 


*^ofca£ CMxjJLkoj, Xn^taJlUiiL 
TvuM^^-'Xrv.ijsAm- 









23 

ApP£MJ)/X-2: 


OuiAoJl WoffelA^ 
krkijtK. Ckojvau UwiJL rruidL. 


CkflLA^ mxxox on- 

TnJdodUoL (J^JUiLkaK 


oC>OqOO^o'^o^ 

■f^fP OQ^SO o OW 

Wfe°ooS®®^°9 


Ci^JUJyvJl^ iO0V*4lK^ 








Plore. U (at ^eAiAotitL 












130 


/lci[.vcu»ijba.^e cj^ I'm|vu)V'«dt ^ jlfUJit AavXjx^ 

(^Fe.rctnti^e, Users rejxnti^v^ 



Ji-sSSSSSSSSsSss^^^f J 

umiSSmTJaS^SSSSmSSS’^^^ih J 

jss^S^^s^ 

JiuSSS^^ssdl^ssW 


ff*33X 


I «•■«■•■ 
:ia«Nin«| 

I -A ■■'■'* 


5 0 % SaVf’n^ 


33*33 % Saving 


J^S yi S^vInfC, 


Jslo Chayy^a 


/\otvoiAjbx^6 ©J' ’XmfkXfcV'?^ CKi-iiivA-- Xh. tDtJyvA ^'XLrnx-So.v 
(,rerC£-»7^£^ ^ users ’re^tpr'ttr^ ~ii'nuL ^avl>^ y 









J3i 

fipPEroDix-SIlI 

9xiUicJtuut ^MtkibuJbL&ri doiikM iKitlllUil Cli^ 

<^V€J^ ito UACXi ' 



( 2 . 0 ^) 

0000 
o 00 

OOOQ 
G G G 
OQGG 

000 

©GOG 
G G O 
OG 0 O 
0 ©O 
00 GO 
O 00 
0 ^<^Q So 

oooc^m 

GggB 

©GO 0 M 

OOOM 

OOoeM 


00 0 G 
O0O 
© 6 g® 
Oeo 
oeod 
o G 0 
OGoe 
qqo 
0000 
GO© 

Q 0 OG 
© o© 

0000 
Oo© 
0 00 © 
000 

0000 

00© 

© QO O 

000 

0 0 GG 
GO© 
OOGO 

©GO 

Go ©e 


o ©o© 

O 0 G 
< 25 ©©© 
O o©i 
£»®od 

& (D o 

( 5 >G>Q )0 

00 © 

(OOOG 
O 0 O 
&OQ)Q 
O GO 
0 O©C 
© GO 
0 GGC> 
OOo 
O 0 OO 


^- 3 QlX 


^l2Rlvic,flRH QMazi Pur, 







Hfxwx ^jizf c^yp7 



APPENDIX- XIV 






Tot ft L 




